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*,+.=/.(*,) amA(j:) = ™a-jc) 0s;r«;4 (2.2) 

*S(2.2)tt*ii#-0fiji«iig«»f»*e. ifeji-sfi-- 
M-8, HJ«;AfniiI*felit)^*S( 2 . 2)(H)*«*a(2.1) 
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tst«a!*am3*o mm^z, aafntzstesrsfSM*- 
SFSpntwfsaae. 

am. mmin^m 

3Ci+i=^(3C()+e, = «:,(!—*,)+«, (2.5) 

* 1+1 =/++«,(*() = (r+ n,)x, (1 — *,) (2. 6) 

II. E,» n, 

ttS;^^E#^P^Ip«*A (1982) MXllR't>W?ETaie*@E» 

asra (2.5) Afn « 

^Saj@i».4I5i£#®cffl[A^Ti^WS«ig*. ilS »fSi>S M « ? I 

«;a, ras-st* 2-j^ 

*0. ffiae* 4-j^s0. w-wstAsajss 

hsjpa— acpp##?? 
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sitt, r{i^±s&ij^:^^^M?tew^iiitc 

ft?S?s£E^F#9, P. 

ft^^vfeatfit^5i4^,Mffl4ifi3ie^ia^^®jiE^41-,^ 

^mm 3 s 
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ae . ciWcz *0W«i:fflW}SSS. <1 







^##efpo «fn 

ftins-wMs 

*sit*g*sia—;^o w«ia. 

(3.1), 


36 




mzz(o) 

Z^{0 )^c.{0)-e. i=h2 

3?e^Er!tfn#;s-'r m^ikm 

^'^ih r—tmmmjfmwt). 

eiZ,(dd+Z2(dd = 0 (3.2) 


v'i(cM)) ^ Pi 

VziC^id,)) Pt^X ' 

^e(3.3) {tA (3.2), mnwt'^jimm: 


(3. 3) 


v'i(ei+Ziidi))_ .«. 

V2(.e2A Z2(6t)) 



(3.4) 


zM)+z2{d,-i)=o 


(3. 5) 


Vi(ei-Z2(dt-i))z2(0,-i)^V2(e2+Z2(fft))z2(0t) (3, 6) 




^t = Zz{6,-i)^ (It 










WIG fit 

v’i(ei—fit)fit=V2(e2+fit+i)ftt+i 




(3.7) 




Ui(fi)=fiv[(ej—f£) fO U2(ji) —fiVtiet+fi), jJliJ(3. 7)^41^ 
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(M^f n gf. gU) 


figU). 
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Mt= X (Mt+i) 

^ "h m M f»c 1 n N &<) 
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ss;(i983)@ii-ffaw)swswi«feo -e*— 

a^gs9f^a,3t/“aj7XTOsaTApi@-is:^-= sa*. ;*=aix 

WfflttSUKdgsD^J-WTfSaS-MaSo 

(0iJJnjaa±St)= ■ten 
4§iiJT—B|l|W•»Mf@■feorlitte^iS^gE«^& 
ss^. sit.-i'*)SSS#Wi4#pite*fiae(Sm, w- 

■^»sa#wa#3ti5r*jt««'i<kw®?steKio 

(1984,1986)«|flJl£teWaife4>, 

^ tt a ^ 0f ui aj a ^ {z* 0 3() a ® w iS »»5fe * w « 
», W-a^£.te*^'^AM«4f^6a:^!Jtt#±KteAa#S?l 

4fl*—'i'n*4-Aie^p^ 
ssteAife^ w, atef-s#5fi-g-a2:4t, ■fiteawitsspiai® 
te§ft-^#ftKite*#aifea<i^S‘t>. <iP»tetS5P*^A 

^it, BlJa"^ja^:M^f**3|6St]a^rTa^«»w•^^ao a 

rt*fff@f#«i3as. ggiifcatea^Sftjpte^Afiismo fflip 

1^ W«4f HEfB # W 1^ |q »a #tt;p fg® iij la— 

i'lfefflte (itsn—1^,3) 
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tijA rrwi^#* 

JS 25 :] ^ ^ ^ Jit ^ ^ . 
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ttili: 
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iBfc, js-fe»fffi@gFiS® 
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^ ^ it ^ ^ * m >f J It ^ A ^ it 7. 




ti 


mi^mc 



vh oj li( ^ ^ iBt ^ ^ m 





Mnmmr 

wmAi, 








T. 

jk\\ J o 




^ v 



«»^^?yM#'!4o iSM,iaMmirmrMto 


mirm^nmm rmnd^ix^x^h, >f 






^mmf^a 985 )^m±m r 


-IT—I - 






yc 




im^ftmm. -mmitm 







^^38;® 


Sn ±0fa, * 


yN, 



» JZ 



4*i 
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'-I' f y- Vg .-^ n[ f4L tit -Jj Vi^i ■■/■ rl (i 0^r>) i f^, ri''^ 

>J ii fie U Jii^ lIi jAj j-^ ^ijiL]. 

-A' I:, 



t -S rx fnj i" it s , ia rffi‘ if ai& jti: M ^ f ^ fa, 

^ (I fif tg ^ /-/ ft A }^ A jx [Bj iAo A T Ito f 


^fi ^ XI &r if a // fKj .4 



r|^i3 /"^ (/ ' (A) ) 


/^ (/I), 


!I>JMiS AylHj // Y]J MiA AJt-/RAII^tft 


/-^ XI /■ [ft! M ^^f£— ;a 


jX 



1^5 


^ ^'XIT^- * A -:r /. ^lA^h) fPA; 


1 ^ 


^^'^^^^g(r~'(x))^ j gdix 


ff ^ j ^ 1 


■bAX.^ 'y!ftA$^ AAi^tJU, iA 


.A^ 




A s^ f-i .A It # ^ fi III A f h Kg til ii Aj ^ A; 


fb' # 



‘ X: 


. ta!RAttJ=«-»—^fi^S;to a- >-®avi, (•£: 


i'MH 


r 


1 


I /'(.i), f—0, 1, •■•, «—1 A.)^ Ij|fj jA---5>ij 


j 





A -A; 







M C> 


tAjjtt, 


^li^ifAiHixiiiflf/j^fjftfhj iM_mt 

rtl it ^ ^ i^ ff ' IJl fl| ffej fa, ih ft ff|' 


-•f^s 
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^ ^ ^>j T o 

i^f^^3® i^j. i§i/H^A@g^i-f ^ 










Ka 







:^$S!SW --"^ 





4, jr/+ ] — 4J-, 


(1 - a^,) wMjs*»t-»Bsiiit (*-ffi 2.2), ft 2. 4 +. «<n e 




A-. 




u 




X'H 


^ — y*^*^ 


^ 3£ ^!^!D til A -tEifeSiJ 


yi^5 


?=4 ft^]1t^5i’T^fe^n^^35lJ#aHT. 



^//>^ 






•I'Sffl 


»fto Mftfl«B*aM«^'t'Sfl‘^*®Jffi.fta#'l*» 




*iitj4ft -^Ws!t6<)|'a]i@„ ^*:Ati.4JiW*4lfeBjfflaiWJ44ft 

Bpfta»'itiaT.#^*iJi.fti «!«««* 

MA. :i^«ai;SSE*f FMSE ■ WWW, 
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2.5 








— /. 


im^WiAAn^MA, fMfn)?'t'fcifn 

^.4^^ef# mjmAm ^:>e- Mliu^ni^-f^ 


l:)^rs:H^jKyAfj y m 


19 






^l^fo 



n-dK^mmm. 


tii^-nlt^e^Jo 





'Z. 




Wis4]2/-,--^'l’t^?iJ rWv£. ei;e#^-n|^:^(i986)j!J^^iJTH& 

i^L W iJ "f - ^ +01-t 

tL ^ 05 ( SfJ ^ 



05 ^ 1 , 




^i-> 


miy’j.ff(i-&^mmsiyt:in^^a]mti^. 
m^-^\s\m*-^. ffis- ■i'(BiS;isinJt-^te 


lo asc*gj 









Sf W # ft; /ftH- -fs' ® 'tk It >j W S ??F fS ifj ie f* (ft jS ttffe IS 6^ a- 


m, \nist^mm.m^-t-'\'Sufi’S Sim 


TCTC 























1967 ^ 05 ^ 








A 1967 ^f-^, 
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m *; A ai * fit 1*1 BP M a«ss«i* it w * «# 

■■I'MMm. -eas/T^T- F 



«--^-i + " 


0 ^ 


dT 


0 




3 f 

^ 3'=0 B't/ (x^ 3^) = ^ cos(x) j t€y = 0 Ift —0 


e sitfr ^ cos(x) 





X 







f (x* J/) — ^ cos (x) cosA(3') 





Sltt 










« o 






m 


o 




#tiE(- 


yf>- 






(D jA-t/JftA fii Fi 1^in-^ -k ^fi^jJlA m ■ 

C2:) - ^^ljlla|5JLfl^^lJiiA#3 m. 
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mn^M, ^bMi’jj^^-i^^ft^j, ypia#^>tiT^stg 


^ L±4 iJ-y ^"S. ^4 '^Q 



"SlS J'l®#LiS7SUVi«ti“tt:*:llk5A®^ft'l#ad« 

-waivff* r. ia-iiri*®ttjtwiscHih'?ii-i!''. 

*;«jW4^.@fiii't:ri^-;^?:K*iSft -teo -s-jDtfflfa, «Eip» 

W*J-aT?ftr*K) ftWffiW, 




Xk 7k 

•J’J M'i'N 

1988 40 mir-rm.wxm> 




ms'j 

S. # ± 







»Wi£W-«a (!iiIS'h3c-RflJt)nffi^!ii/Jc-T 


«ffr #-Mi«;i: w s )'V;, ji «■ g f i? Bl w it. s ft @ M fe #•« S 


SiSiKitwiniWo »is«:??f|sg^ihWaBWg®®®' 




b 


awj't’.'lisiw- 

A 4 




* - J • ^^;jUWilliam J. Baumoll, ^ *WWM^J 

:k‘T-&m''f nm-, .'^^wr ■ [Ji^itd^ss B^nhabib), 








mm.mm 


M-a tia 


V 














<ai4'jH'l''(tS^s>.WT- 




A>R 


K<fet-.'JkeaijiR»±wittewai^as60tfe.vEo *3tijffl»i* 


MS: ■fi-^s«?«, ■E&nMi^mrrmuR-Em^w*smmi\ 




3.1 m^asssa^MiHiiB 







'■O 














c mm,n^mm^^mm,nmmmux 


mw- 


(1937). ^^^1x^(1939) -ftfni^ 






mtn, 








m/myt 


+1 




ayt . S 1 ’’ ^ - 1 ^ ^ 0 ^ m t * iU. iiv 


se |]9 >. 15 ij^^. s pj 0^^ m 


yi — ayttr yi ~ ayi = a^yn, * ■ ■ r >’j ^ a^yn 
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#*ic a -^-Ka 

MWi'sifse, ajtj a'jioi^j^ay. j;ffi)aiPft{a#i&iHio 

WJRSit-iijpa (1939) *-^ja ^-fSi 

y,=c,+4 , c,=cY,-i+K. /,= 6(y,-i-y,-2) 

«t. W't'ssses^js: 

i5tiM?“au«feiV-w—settwiaflo i^raM-i'A-sttAW—t 


Y,= (c+*) y)-.j-*y,-2+A 

m. *«» r at, iiEirs#s 6 #itiatiai, ks §i 

TA«scB= mn-^'A., tiiM, ^uaiisxfv 

ifei&iST^is, jfii>t)aw^jWwa6:2|i)^;Hf -s%, *»# 



» M J£S.^ S tiff Sf W *« * * M « a (W S.K^ K-#» 

wj&iaisssiwftxfiii—s 
» ?j - - » ^ 5f; ffj # #tt, {Hft ?a t 

)k, AflJ-V sitikiRSiJ, W.$f-fefifi*aw. 


(T)tta) aaifeW (HP WiSWi® 
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BEiSiBVflU) ^tt55'e*-^#J“'^-ffWy,4R^±:p|^^aE» 
?6aWHtt0]«&So 

^«caa?c.. 

-jj'S. Y,^f (.Y,-i.-. y,-*)o <fefn;p<2»ta 

Tca®. W EiJ T 

SMKPBJf, 0!«®sp. *» Y,Wg»f»BjttWWlBlJi&e 
*9i|itS!C. *»*%, fft|gIISg5P*lrUaT^«i|B69*!««a 

±W. tififiavfe*0J:-H® fi 

asfeWBaNJse- s,tfeBtisifi()»®, 

fc ©ftacBarsisss) a^® 

® g A W W ® tt 5f) ■» a (W in. A»./J' is «ja »9 ^ S5 ® * A® ts 

h 4 


57 





iit^K 




r^T 



5o 

0't ^ lii, til «J W ^ fPl A K tn.fpl M r^n 






A A A')5fe' ‘ M rfo M EIW ” ifSt ^ Jgt M 

ft:j m di t ^ m ;j U 5 b JS. 




n 

4 

^^^^^■f^#(H)S!tAc mm, ^mit^mmn, 
^im'^^'SJtmm,^, T^t'^i^^-&^^H:l^^4 


In m ^ fiii w i^j ua )t^ ^sf-ea ifeA ^^mn 









fn ^IP T XIA S It a 4^ Dg ^ fPl MfPl T 
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3.2 


sp^-^festraiKey, 

A».K«i«£±wttWto!!&^e.« e Ra 

*. B.Ak^fe]ES«t^«rt a RMS, B!! 

^SP09i@J1'(p-period cycle}o 

«g, wawwrassswffijiftwasisw. 

Biaa w ttfsr—sfs-a-w wn »s. 


Tei(I975). MB. ji#ftjl)S.«fEWifill8TTMSffl±+: 

SPSH (Day and Shaiar 1983), StjtaKSa (Rand 1978). JtKWJRSffl (E. 
A. Dana and P. Malgrade 19St). (R. V. Jensen and R. 

Urban 1982), (Day 1982), 

(BenhabLb and Day 1981), i 5^ J@ SI (Baumol and Wolf 
1983), r^^ffl&5^^^a(Bauinol and Quandt 1985), 

(Baumol 1986)„ 

&9—ja Gaie 1973) aiEiSJife^^r ®«^S)g±a 

(1979.1985. i989)miiir^mmmmy€^^i^i MSia, 

(1985) a^p^5^f!;:^[j«^tjJK(i984) iff Jit it a, ffejnR##iJi rm 
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o 






Hjj«jfe « «if m * > j£ ti T rr ^ s « a w ^ !H M Dt ifi) 

sftew;LEoii*, 'eft?s»»rr't'ari£«M„ 


a # ffl i* 9J3 w B a-« -f- w “K 


fsn-. 



y,ti=f(yi)= aiy, (1 —yi). Jt4'dj't+i/d'j’/ —<u(l-2y,) (1) 
3. 1 v,,.i = 


* V 



3.1 


y,(A 45 “^^ 3 ;, (S..^); 



y2(C.4?.) 



*3.2 ^l^collft{jWi+1) = <*iyCt)[1-yU)]sfa«jaKia® 


0 Seff) i^ A @W 

5 JttBl dy,^ Jdy= w (l- 23 r,) -0, 

K f-'. 4*^e<jX 0.5 (1 -0.5) = fo /4. tw $ tt^J 


ii. 
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/^;) (1) ^® 4^?'j w K# 

> 1 , w\ 

XM}^. (2)^p^i< «.<2. 

m-, (3)^n^2< a.<3. 

1; (4)iin:^«. >3, 

-1. 

S/S' -#'^f^51. >3, 

,y., a<o 

[it J^^=a'J^o4^&^)1W^^l□ 1^-—, ^ 1,1^ 

6t — 0^T yt+i = -2yt Ryi = l, ^y2= —2i 

ioyj ^ ( w -1) Hifff, jftT it-<1, 3-*= (“< 

£s. ifiJi(l):^W^. tF. E};m, a-2y,) - a. -2(^-1) - 

2— ct>. 
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J^#i7KT6^l - -'t'(®ilt. 




J^#i7KT&5 - -'t'jr+i (®ilt. ^ 

3.1 Emm 




h * 


«®^ga-i&ii3#-«r«0!f, «MgMT-sfc^5b't’, nnm 

EljT«ffl«?E«lSPi)-W#fMIEMifQil!!'gT»o aafrl*« 

sa^Bt, a*« *?!» ff te w a (Sj ^:.>S‘Bc«, <i3*Hi6*WBa 

W, l-Mia £ 



: iEiin«5ffiB*-a«iPff, -e?^a£ai- 


^ats:«B't(Bii»e. 

ftwiSfi#W'ffK*s=f/aattw= * 








31 ,^ 1 =ojj', a-y^) ^mj, 

3a 3 . 3b); ^ 




h, E fci31 \f\mnA^ 

-3.4495 ^, 4Jcfnrrm^^ij- 

3^* ^ 2,3^ *.3^ t ) m^^rnU. 4 


jCtN 


c±t 


(o 


y 1.3" i^y* 


mZytyt^^ 2-ji 


iAtigJjSc 4-HU i"<t 3 to't V131 ^^ -^ilm W 

mm.^^-HmmiAn^, mw. ^ s-j^ 
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- -^^ij ^rtJ-, XfllIfc oT UA a 

$p, ^ 4-j^m3aAi0®n^- 

^ s-I^D^m^Sn^, M,m A-m 

@ 3.1 ^n© 3.3e^0J^ T^E^^=3. B^'lftfiLT, 
m 3.1 t^^^sTyv:vo=o. 034 10 

Arifs'] 

^7^, ^Fn, ® 3. 3e ^ 

yt Ai&^nt 1 FIj?&o ®inSW 

—^ ho ' BS' A© 3 \ ai^yi, i=l^^ 

C\4; CCDD'^^. 

[F]®3. 3f- 3 . 1 mm 3.3e 


67 



a, c, e, g, i. 


jS 1#T¥S^ b, d, f, h, jo 

T«^w»-a5^o i«oams.j*a-^ 

ia«. >■, »a C5 a#. «j|iii« j,, jiijH-i 

■ + 

a.e.i.jSaftc, g,.WW, 

ftftawa—^jSj^aiT-^s^w^564>«®= a»«* 

Jgfflffl 3. 3e6<JBt|Bl*Se>^>*¥S(i^)- AA'm CC'ZIBIMX 

Sttt, #*iiajfflS?T¥Slib. d, f, h. j, 

#s*iRS«mffl3.3f a-w 

gp^ES^ 

jESpaassaa^ 

*B 3. sftf «n'siBgw*4siijaa»ap#o 

3.3 

2-B«o tt*. ft2-««$j#5peiaw 

!fi 4-mm-. iE jmfufn b*si wsp#. a^ 4 -^ *g * wfisa 

wtt. —BBSS* 

ffia. 4-Bffl®4#5p»,e&ga.tt*t.8-ji(Mas3fflo 

W*l»o 

® TIB9<l**iti6«T«(1976)B«s^-(}-«f. 
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m 4. 8,16 

X^y^+i -yt=ye ^ ^#)o 

n;t^f fa# r bt$^. 

ii ^ A = yi+z^ yi+i ” yi+i^ M ^ ^ fc tfc 

mm -^0tm&^j.yftoHitt. >} rm^ 2-j^sg&<jA^:,itefn^ 

4 P V V ^ * 

'# 2- 

/0'r)4^1#^y3'*+i- ^J5m!^cR/0'.+i)4"#^iJj'/+2- HPj',+2 = 

/[/(yOloAT0'J$Uy(+i = <:uyfCl—y,) hk 
’[tn®y(+3 = 6(jy(+i(l — yt+i). jil’JflGfn ' 

A#. yt+2=nf(yt)h ^^fn^ffl/'"‘ft^/t/(y.)] = 



0 0 1 02 OS 0 A 0 5 Oe 07 OB 0 3 1 

yC ( J 

ffl3.4a [/(>'.»,/^/Lr(y.nK>(f+n = [/(>^^)]-2. 8:v{^)n~>U)] 

G9 




a*oriya^isawi;^ 

- * 2 - Jig ft «-*-g, ftH 

3. 4a 4>, # -»fta; mi~ly(t+2)] tt 

#Jini3£lll rf.lftft 2-JfaSj10ftiS m^jy(t+ 1) ] ±, 

t 

0 9 
0 3 
0 7 

oe 

y{ T ■ 1 ) 

O 3 

y(t ■ 2 j 

a A 

0 3 
0 2 
0 1 
0 

0 01 tJ-J 03 OA OS OS 07 OB 09 1 

y( I > 

-tf jt, ®#jtt,sfij, a 3.4a 

fflrsi,'Sw>',=ow>',-=i *t«4c"f t««i= 

aM#:«ftSA -I'Stiig«ts#/,(£ 

O: 1 fl^Jiii'RiJ; >>* Jt'j J m [tj-i■ / i..y*} -----(/ [/ (>* IJ 

(f» =0. 
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(2 


I J. 



J■ f -t^ n. RfJit-f«'J y,-yt = y> + ^^>^fH 


mmm dj idyr. 




:vm 1 







/ mm^fh 



_h(lt 




l^ffrjww 

yhi. wiyt^z^yf.) m\m^mm>kf'^' 








A 




tA^ 












o 





3.4a-4c iftaSTIffi^-o'ftlBiStt, hWlJfifeaMiSP* 


iE!in«tr] 4 #®»#MSPW. 

»- ffi K, tttJIB ftSCWiftBj M A-e+# !li M 


(tuning 


parameter) WJS t-ffiCWInittW 

i*ft4fc, K321(fvf;g®„ 


EJ 




(jj 2 m ijEujj:in/ft^j-1"s^j/O'.) =y.,mm /'=*o.) = 

yl/Ov)] “/(yr) —n 1J[J ^3 fW tit: fi)J: d/‘^Vdy!^ <.dy,+2/dy, ^ i) idy,^ddy,), fM-fc 

T^fn--^^ dj;(4-i/rfy, = rfy,^2/rfj'! + i = a!//d>i;n 

@ ii tti W M i): J)f dj j' ?Aj 1 Ji^-iP Mil ir &■) □ >,« =r^' Ot) 6^ 

® it jv*.- jr,, jttffl'£fl Ift-J ^:’; tt e itt:, JH ii 1 ^# 

■'.' }j fV. ve. - / ' O'. ;y ff ‘ H iVj M t- ^ -1*/ ® . t't ^ 

r 'i V- - fil fl I iJ -, ri ii' tfi M St ^'J i^J Hj M'r 
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y( t; yC 0 ;i 


ffl3.4c l/(y,)],/{/l/0'f)]}>ya+l)-l/(y.))]-3.43y(O[1->(0l 


ii.'S £a, 0f*'£.^«iai^/Cy,)*|i*fl*W 2- (K. 62 H 

S 2< ra <3 w (ipffl 3. 4a 

S 3. 4b ^ 13 T <a = 3 W w«: £,#„ d//d/, = - h 

/“'W^it-E(d//fl[)',>"=<2-a))"= + l, Htt, iESn^fflWa 

/KrKjap#,/“Oi,)ffi £ i.StlEtrJT 45“*fi, 


0ffltS?SiaS!Tffl 3. 4c ‘f, ffii&'SI't’a)>3. Htnj 
d/“/d/,= <2—(u)'>l„ Witt, 

*SiAk 45 ° 4 £^-Fi 5 X.tfl* 3 " £ilo 


>f K.'R/fT. J3te4t-r- 45"^Wi-.; * £jgS;«yW*—,.S G At. 


72 













3.6 







(strange attractor) 





* » 




mt\\m^i3Uyt+i = 0. 5j>f,, 







mm 3 .1 3.3e 




>-gxo 


^m 3. 1 4>. mnm 
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w—. sa^s— 

MBtrsiKeKt^iE0®j'eftmf0f^iBa«)ttisi.RS, aa-esw 

in*--t-3cK*MS*««:a 

«iltt-Sc, Ma-es#*""!*!!®”, SM, a»3&:T^SI*!tM. 

* # *p ■ 

a«ain»?f5J^a®?i^MSF?E±*. *a±»nT?r 
?iw. sasatti*. 

-ekkkrtspaisiHiPJfWBtfBiii&ew 

^’ifiWBtr^Ke!afe-ew®?ii y.«*-g->t'aj 

a«iatiBi»eprig*a^ji wtt, 

« att « a® ? I ^ ■ WM w fiBtt, fi * T iS a 
T, aB«tt®jaa. 

3.7 a4riisssA^ti[fflti 


Tewroja^4!,«j£rfl|iwr-$swu'jiiTiBj»«, ji —mir 

»a, »sa*»t=Fasi„ 






Jiia-WW«ffl^S*feft#»«yi-TfflK, *651 
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y* 




«3. 6b >t>, R T H 3. 6a W O' = 3. 935, ffl3. 6b>f Wm = 

3.afss-t-w* 

aynffiuiB—i'i-:^igfiEKiWf0jKg 

0ffiMW*»6<i0tiBi»g«awtt«tt. «a«iB • a#M 

«fnM#Ki^rg 3-,+!= «'i’,(i-3/,) WB5rfa3»gffiM 

«»: 640 ft*- 

7 a lii s «it® as-ip E A, ft*-acTf-irt, w 

fi;WJgWtt®M-i'SAo ft»'®ffiWa7F,eH®®:6raaA 

®Af#S Wffi®:6'gj*=ifa?i6W^#T. teft 30 ji:S-ftJS, 

<in*y¥ft#^5gJUlWWiBij*g- 'enwm\iKJL^Bi 

xKSSiai. 

3 yyi4 ^"gAW” 

« «^ (1981) sggf^* 

*?a, *fEj8 A-lfcAgA*®. US a: ®it A 3. 5 * 4 fa] 

at, (ftiESis! ts«aEM«- ® w—1-*-& 
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jE Jacobson 1981)„ 



Bt»H t » 


ffl3.6a ffJ|lB|»gy(H-1)=3.935K(f)[l-y(0] 

0-50, y(0) =0. 99 



() 

m 3.6b Il^^a|aSyCH-^)=3. 93^yCO [1-y(n] 

WAS A 0-50, y(0) =0.99 
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3.8 

|6]o AS.Wm»eWlP)!!&;SA«A^t25^BtttWe«B,^ 

K(@«¥-S;fi-*SBdl0J.SW®aa#, ^!SW. jftgWlallifr® 

*«?«<#* 10 B f!) C) 4'j^Wff 

ftSP-,^±(C .■S), JL 

. ^JiJBjg:2:rB]W25^WfflKNIW*ffi5i.a^S»«S,« 

rnfc«)«taiiL, 

«;ijlt)6«ttai9lfi5 B C ,^.|is|jS—KtMrt»1tKo 

a 3. 6b *bb. aaWl^*»SM#3^«*W*a.4i ws 

a. a't-Eittiitas±i"ffi*««WKrs]±.o® 

CD K#a«sa)ST-i'««:*K, ssM-msMW** 

*«■*■«,-**«-*®»ii#ts]IS«MlfJi;. ^ 

ssit&fj - "hSI ^ $|J 1^-1-^* ife We±P*?S^EaS^ 
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3.9 

{1880, 1892)c 

mm^ (at 

enheimer and Holmes 1983)« 

{1975).nmA^^X. i^^*i£^Silf5fe3eE6^ (Stefan 

1977) ^^.mxmmi9u) 

ifU. aMb. iPM a^yt^b, W\ 

m^m^nm—tyt ^^yt 

0^. gP: 

3^^+1 =/ (j't) >>»* 3^+2=/'“’ (G<) >yf 

i^t-f-3=f^^^(yd^yt ^7) 
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C2):& am 

m s, Xom yo S JftiJ0^i|t?fe&tJ^ 

(x.~yd 

±® Cl) 4>ip#&<j. &<j^g3e^BTff0isi^, 

1) fa] iliac 

6 ^— 011 '^— 
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m'\ 





n o 






OJ 



S#^^a9si)^t 



ii^,m 




n - 


r*iE(®WI5)iHS. fi*. 
s nr*fi5P-&^ftH {^r^SJ) K(ai-^«=T, 



R 





Ki8s#gx.iHw,fta#tta+w®j>fi—si^msaw. sn 

*a;<n«js#~#M<j-*g*4e^s<iiii;®(Epar«*#» 




•t-ijEW**s»i^^kBr)!as!ii»s}i6(i<issf±&#)Sa—^jicsi 


(* yt jj^,+1 ) 



3.10 

flsisfflwsaio 

**w«»*-g„ wa#-#«Sfi-* 

xi,=y,-i ! xa=yt-3 i ■■•, Xn,=y,-n,yi=f ixi ,, -••, *„,) 

^s;+w»sa w;LW*wsi%gSF«a«pMffl r- 

(l981)W^Trti3&#Wai*, 164 

T P • 116^16(1976) W^lfe-(1975)16 

. m. *it)»(i978)w^^#6(i98o)ifi,«iTa-i^Mfia^„ m 

ro, #, ^sariaHMPB 

oistW) *'&, ces 

"^mmm”) wwi-Bjssg. a*, m iSi-& 

'(ftflttl6ttTSPTfflr& 
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3.11 



a*, a-i5]®#3ic»ii0 

^rwMf!iis»'ewr^«»0i*^,NSfi5feSo 

#s:m«i@#p. ^^ijiM.as(^fe*if to, ^ssi^itifffw, mmjf 

f»wm</^^m)km.&^p,=ay,(x-y,), itt^K sp*nss 

6W^«fj«fflTT-fflwras;mMrrD 

ffiy,+i= bP,. flijft a>=ab ^#T, S—I'^braitBp pj$#tfe)s£ 


r!aSJEW;<teftotoWo BPftrS3£*Kltito,&:&Sffi*ft 
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nf+i=/ (n?)Ma?*i«f'fe;aa»j5— 

j&Sfm-feWa, *«**■♦» 

SJ—jig 

^4#®!#. Sjlfc, ttJFS&W* 

igiPW. fi*m, :^-R«*fXXK5|Eift^iJi@T»T. SM* 

a^apSfci6^tei^,+ l^^x,^:|BJ^tJ^<;— 

eHI**J?fiKiT». 

* w liaiBT MWSftJp. 

J0. Benhabib and Day 1980) * 

e&saiKi:^xj*t§iiSi#w?s«*s!ittawnrs6ttM(si 

W S S)F» 9(1 ± <*;»-R « # ft IP It« *■ i# a SI R ®«—a M, 
So 3i*M,Htrwtisj94asi«aBjii<)“ftm}«,{!i{5ijfeiiix 

R W R, MWRnt 

Ro ^ S R??F(Benhabib and Nisbimurai 1979, 1985, 
1989; Boldrin and Montruccbio, 1986; Deneckere and Peli- 
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kan, 1986j Woodford, 1987) 


^# 146^0 ~ 

^^:^(1986) Brock and De- 


chert, 1986) N' I'aJif ?li ^ ^ t 


















4 ^, 0311:^0 tSR, i>^ 




itp GNP). 
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@1;, a»a 






a»M«J 


Ale* o 




tt-^ i4 ^ GNP SP # —4-iJfl 0^ 0^ r^ i? . H^f 



t^, 












* « 


«jit, oii'ais&g«ia®?£B[^0f®ra«,'a»m“* 



± WttSS®-^ l««l* 





{z^XRtt^i^-'^«*-9•^t*«i^E. 4§»*, ita#i»m'itai 

4'i (continuum) 


«fi. iEin|fffflW^?0@fS*MS|J#, 




^a«). lltit,-Eft^ffiSS 






^ < —y^. 

R 







m4^. 

.^”0 
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tt_h#t6aaifeK5)-ia#S:4i:tn.ia®®**ffiife,Kl*'tt. * 

bJM—^ ffi “«SS:’' 2: 1'B] w * srf, Sp ^ jS 

is, ^^w“«ss:"ie«wm*?cKw. Js#»t(i985),*?'-^ 

X, •B«iifflT)Pt—1'^refiEAWS!clE*'g-6!j®K„ 

5r#jait?’55:a986), 

SI?pI 6:S:#(1986) , (i986), S;?P*W 

w (1986), (i986) ^awx*. 

ftH 3.2 ftfjwsiT, sfnffi^itaiaww—^wisjise 

S4flffl;tfci^*i!|. 3. 6b W)9?i6W|gl»g4i<S|g;|ffi 

■ft A ?S}% ft * * If - ^ (K ^ Bt m fr » w «St»xs * ta« ^ 

ABWififeSTa#—t-«ffi. 

t'iK*3a®i® (ifeft*! 
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(independently distributed ran¬ 
dom shocks) ffjijw^'ffceasiTtefeT. 

3t;->is^a* (1984), # 


m * 

“♦fiR»«)"«giT. iP*Ki®tn,«^s?E^Twe= ant,« 

fnw waifs snT^ife: awaii!fi5bii6»it)ftrasiSifeM. 

(^TISS#:^ft9=fr|iSttSf BieMitSfe, a Ramsey 

and Yun 1987) 

piwa^iiws 

* - «■ K ^ Sfe * ;*=ffe 89. ffi ip * * T Ifl to jlS ^ # m ff ll& W fS 

iffc*a«iE»4iia, *?s-a;fSiifca»»j£! 4n»astta* 

«fieM,!Ja'e«scT^spifto 

e IR 51T W T * to —T ai e fi ip Iffi SI 99 Si 35 * gE 89 iiE a. 
g#a9«iStt«iS TK'*»th.a69M»««, 

sw. E:a~^sr0trii3iis@*iii-T»ss9attfflm»* 

a«Si^69ftSife89ap«tt?,a(SW 
•lfefe'S-S«iT^£il89«Sltolffi) )^to89to*{i)*«a *890 
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I 


n ^ 

# S I989¥S^ 3 #1^ 1 m 
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ii ^ (symbolic dynamics) 

ifc (ergodic theory), (one- parameter 

* • J ■ (Michad J. Stutzer). Wig 

® ffi^^K^(Haavdmo). ^AS^^1F^^. 1990 H ^^# 

#„-i^# 
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^ mmz 

N/N= a - (i N/Y^ a - 13 /(Y/N ), c , ^ >0 (1) 

Y=AN°. A>0, 0<a<l (2) 

:^r^(2)^^#gy^^)^£±i f, (i) 4^. 

^tt:^ a /3 0^ i ati 

#(2)iCf^Aa)Xt#: 

JV=JV[ Of —/? A^^~Vj4] (3) 

^^?S^(1933) 

?p (1969) 

(Maddala 1977)o 

(3), mm TiflTjS: 

NU)^[l/A({ANm'^~^~ P/a) e" 

P 

c«A/ /9) wmit N^m y ^ 

m A(A a / 

^>..(1-.)^ m 4.1 mmrmm^mN.. 
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20 

15 

16 

14 

12 

10 

0 10 20 30 dO ^ 

a 4.1 xiKHn«aiieMwt«jSTttS 

{Nt+i-m/N,^ a-pNjYt {!') 

Yt^ANt^ (21 

^(i')^^(2i^^^,n 

JV',+ i=N,[a+ «) - (3') 

(A ( 1 + <^)/ 

(3') n 

^f+l= (1 + ff ) J::i[l “ l=F(xt ; a . ei) (4) 

(3') (S]^^ (3) 
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a 



vii>t 




e, a sa- -itigiiD, 

^ a tt. t, ftat 0t, 

mui^mm, isi#. ff® 









M=f^ a=o mmu. ( 1975 ) ^ 

M, ^:a;6^itie:±^^ecj|^Tffefn^, ( 1976 ) 

(1977)&^ife^, 



(1) 






(1979), (1968) #A^:S:i*[)t^, 5i^jSlJ^i±iT 




Rio ^pi^fsafn 















T Wfl ISfiaJ?5j (5 p S) 

ttuam 








Stl “ai^ 6 «j”|ll]ill! Sb ^ f A 3 ^# fiSa^ BI^ 
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jg iSi W Jt JnMM 6^ 

(3) 



^fK). ^tRiiil^ 


_^y^ 


fewwrfiiigj*±it»iiia 




W, fi-t:S*ffl*^*S[^0r^*5F;5®Sfi<)y.jgffia«:»»Th 



ai*'¥='t'a3*s:«ffiWiif«^. mit. 

<4) 





a {i*ift (3') iCJiJKWilK (1967) *Jit± 


6?j4Stt^l^Bt, *IS(± » ft9t)ti|f)?6l 










(5) 







5nife«-H-<2;W(S 



-Aff] £ ik tt*] it S S^«=* ff • A "JE?ffi 


(D W. F. Addman ^11 I. AdHman (J 9S9) SKJifeS:, 
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®^^F^(i954) 

4.1 msc 




(1975) WWvfe, ^jS-^ -fift-^^J-^-ig 

*<+i = f'(*i), K + J"*JJ^iSSfWIftIt, J ;t^J([3E 


ffl F'> (x) 


•r:?5?7r\ 



^K< n, F^{p)^pRp4^ 


mit) ^mmA, «mm a. n^i, * 


* * 


4 m 
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^ a -i- 0<a<l El’a] J 


[0.1]. Sjib. M 


F (an a , a) ^1 


( 6 ) 


a^[(l/{2-^)) 


1/(1--fl) 


(l-l/(2-a))] 


-1 


1 = « *(7) 


ammmm a i ^ 






a 


a 


a 


1 



mniH 


O 




0<^7<] S 







T 


0 . i 

0,25 
0,5 
0 , 75 

0,9 


3 . 307619 
3,920707 
5.750000 
11,207031 
27.531167 


^Iff 






Xf+i= (14-a)jt^(l—v^) =F ixn a), 


xo e [0,1] 


0^ a ^5.75. 


( 8 ) 








- ji; 


0^ Jf = (ff/(H"H)) 


i 


xia) 



^\'^.x{a) = [ ff / (! + a )] 



F' (x-, flf) = l — ~a = X (a) 


(9) 


305 


A (crXl 0> A 

(«)>-! m, xvj.-^(m.r^)mm^^m^\n^^,a-, ^ a 

j A (a) I >i0t, 

2< a <4. cr =4, VJ.R4< a <5.75 ^c © 4. 3 —^' 



4 

9 


ffl43 l^«Wa^14 

^C « EP^ a <4 Bt, 
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JlPBjfW^a X, Wiejn. S * BPilS 4< a <5. 75 

B't. a»»tffas#gx,T=. 

4 4< a- <5.75 r, fix 



S4WnI|g1t„ a— 



4.3 






«ea 4 w, «KjWi'SsE 


*.apaAfe)*a6<J-^ 



fi««*iiit 






ft, ep## W* F^ 



a 


4. 2, ® 4. 4 #7I^T (x; 4. 2) 







m C Jf 1^ 4. 2) 4. 2) fflc 



7^ 







r;FT 




4. 4 





lif 


(chain rule) (Samuelson 1972) 6^ 
S^#4^> ^ F( T,\ a ) = Y^j q^i*. ff 





2 


dx 


d F( F{x h a\-, 

dx 
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0 6 


OA 


0 2 


0 0 


a 



10 *-1 



4.4 


-1.2 

1 = 1 ^ 


( 10 ) 




(^))o 














^( jr ( ff )) = /I ( d ) 



1 0^. 




-^^(■X ( a )) Si 


( 11 ) 


Hlttit X { a ) A ^ (X j o ) lo iE^P ® 
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4.4 

fi, J^Hxi a)‘£-m:k^U »#, a rC<!)*5P«-eW, IP 

ft a >4 ff-t. W'^ 2-)fl»Jj^^[fj0ST. KttaS«, {a 

^ » WJSiiPSil4 at, I A2(rf(o)) ! ft.JSira[ftffl4,4>f 
tt^^^(xhi.2)m^^(Thi.7)']^ JitTo >4.8,2-P|ffltl 

?=ftT-t-ft*4 «<*ft)itsawffl»3.iefp m. *i. *j, 

I-J). ffl 4. 5 TS-aS^o 

aasa. i^ft2-JS*0jS 3rf(i>)|p rs(a)±a<):<t 

T1. isMasttsBW-i'iinaftfi&ffl, Sf**00. a 




9 4,5 


4.9 l^,^ X3^ r4^l 
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at. I i (»)) I >1 at. & 

#, a«itM 2-j^sa*ita;'$?#^a;^M 

.■sat, i-mmwimjfibium,, 

s a aijsat, r^^r^s. 

ZK{K=2. -. «■) 2-JI9Wfl 

ilWitfc @f#it««nItt*a]4SJ 5. 540:taftit@l, m« 
■ * 

a,<5. 540P^, 

m^m — 



a 4.6 a-jpuBaai la t, c) m Fix , 5.540) 

=5.540 ^]:^?^E#- 

-^ JaI® 4. 6„ itt^H, 
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4.7 ^ ^ 





(tangent bifurcation) 

■ » « 

±, ( 1975 ) m 




:m=f^ 



ffl4.7 ^'al*S5.540H4. la ij, d » 

s a a-^^lt:fc:a4, ijEJ5ffl4)tii^A"hA- Fix-, 

a), a >5, 540 ^ 45*ife<S3£-3-J«iB4)tit. 


^ a^ J, b=F{a), c = 

FHa),d=FKa). ^)l 


d^a<^b<^c d^a'> b'7>c) 

W\ 

* 


Ill 



Cl) fHg€S{I^g) 

lim 9 up\F”{p) -F“(g)| >0 J.lmi inf\F”(p)-F’iq)\ = 0 
(2) piS^MMA giJ, 

limsup I F'‘{p)-F’'(q) I >0 





-nm). ffiWffi«M;5-&#ATffiEl9Wife. EPWT^-'h *= 

4.4 

<1976) , #«»«, (1977) ^ABAtS®# 

*Jfi=18 a978)@ffl-eBFJETiW^ 

®<ni|E#Sf—Ta 4. 6 WjftM Kj:! 5. 540), ##a 4. 8 
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S ^9, 


spjwajMiftSib. 

a* 6] = [6. c]» c] = Lat c] = [a, A] U [6, c]o ^OiS 

a. *a c ifcwff 

F(K) = IFU) ,F(b)^ = [b, c}=L. 

F^iK)=F{n = iFU), F(.b)1 = {a,c]=KULa3) 

^ Z,{compact interval), M. 

Qi^Z,. m F(Ql) =L®. 

4 . s Fib)=c 

KFiqn^b.mU Qi-[6.^"]c;Z,o 



ffi 4 . e FU 5 . 540) 
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•1 








Qi<^L,F{x) = xm^^. GCx): GU) 

^x-FU). ^ bm. LS^TPgN-, G{b)-^b~c<0. S 

G(9i")=^i“-ip>0. Sjtfc, jc 

^ Q\,^ GiT) = T—FiJc) ^0^ iSM, ® 4. 8 

^ Fifo -Fja ko 

(1) fHiO= FiFilO ) =-FiD =KUL^K (KLK) 

- (2) F^ C/J = F(F(L )) 3 FiF(£J fl A) = F(fO = L {LKL) 
(3)F^(£)=F(Fa))3KKIJ nZJ ^F{L) ^L (LLL) 

Cl) T,KU 

)Sfc. K^, Wm 

iUM, (2)^(3) 

# L. nm k, ig 

mmi Lii^j^ LKL ); l, n^m. l, 

Qi^cx^p €h^ciL,^ F^(Qi^) -^Km F^(Qz^) ^L 

® (1975)o 7 ^ 0 ^. 
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(£ 04 . 9 ). 

(XtT K^ L. Ot— b, -Y 2-^ffl.#.) is 



S4.9 2-JI|«ftiI ix,‘,ri‘] 

#5fe, F* 

# /C. iS” a ^ # F W "4 ^ (Markov 

chain) 

m~&-. 
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M a affi * (W « B i't ife. ft« K (B) rt - ft -« 

k au @f ft 3tte sj sffi Jit M 9j M k-mm 

dS ® 

ii^O 

30.-^,^7 x.m^2-mm^ xim xi\>xa 

Ei'0]*[0,1] 4^®^^ L 

[0,^, la, b}=K, lb,c]=L, (c,l] 

Mm 4. 8 ^ F{ LO, a )) CI [o, a) U 

mm, *[0. a) 0 vj^hm j^#. f 

jtt. s - ^ Ji * = /c n L, ■£: ft T ^ M flfj M il-^fc: (1) 

LLKLLKLLKLLK- ■ •, ( 2 ) KLKKLKKLKKLK-■. 

J*, * = 3,6.9. \b,c,a,b,c, 

Eg itt. ^ ^ < 2) &ti m esc Tti Sit tsc. 


317 


5. 75)^[0,1] 

(1) sp KA)=A. 

(2) p^ A,^ {F'{p).n^l,‘-y^\ 

mmm, 

(3) j 4 JV,A RPXd' 

^J5Ff^ ^Am.^Bx^0.o 

a) —(3) A ISI5^ 

y’\ m/u) =Aj,a-Jcn±m 

Fusy^)y,mym. 

5^#, ^^ e [0,1] ih^, fefn#M^^;L 

Xo, (ergodic mean) 

lim ^ 2 F'(jcoj a), F ®(jra) — Xo, (17) 

» i=0 

^ at f^ ^ JS f>3 ^ ft ^-1^ BP ^ 6^ ^F {I o 

^&51#liES^S[iBf^ A:a.J^#ft 

{mean sojourn time in B)M!Ti'^^^; 

® ^Sn, 2. (1) 

d'^^|s:M5c=/. p^g^s. n,^ r{p) ^ lr. 

F’{q)^K. Bit. ^3e^*fe«. 


I 
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lim [ ” Z Xb a))] = ?7 [Bi Xo] 

#I-«L li J 


( 18 ) 


pTL' 


(1931) (17) (18) ^ 


[o.i]_h^;^-^a3a V ® 

B 7 Cf^^(B))-? (B) (19) 

wiM^jL^m^ x^. (17)^#^, 

't Xo. (1S)^M^ M(17)^prJ5gjaTi^5f£tf»: 


lim 2 F‘ (xoi a)l — S dr} (20) 

Jf—w "■ " (-=0 ^ 0 

4SS(!9)»!aS^*“7 

7 ”: ^^(20) «Slga^ 

ffiWo 

ra#. !in*«;t[o, i]_hwew—I'KA lw v “iwafe 

*), 

•im [-^ 2 '(jto! a))]= / gdi] (21) 

I- TO J Q 

3t#, iPH FJ6itie56<J. V ^#T. (19) 

[0,1] ±Mxb ^^^5feTt-»i±]. 

F^i^m [0, (compact 

Hausdoff space), [Sinai 
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^E?lcfn^Wa^: ^tO. 1] 

j^fflSrS^a-^ W(1963) ?fe fH ^ iiE : 

:fe#fuE:(E«i±6^ FU; 5.75)^^$aT* 

G(x)=2jc 

= 2 {l—x). ^<x^l ( 22 ) 

^Sfi 5 ^{iLEii^±e^“H^” 0 !»i^ a 4. lo 4». 

't 11 



d 

9 

S4J0 

F=A"*GA (23) 
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im^ Fc, miK w) m fV*) =A''G*AU)a 

A{F‘W) = G*(A(*)), AW* G 

w —I' A-SW^, RIJ G*<AW) = AW =A(F*W). a. AM 

F*W. BP Jt * FM—i' A-)^MSjSo 




40* ** FMftM—^ Jill) ,AW * G W-^' k-m 

mM., a#,F« GMHWtta*—siltfiM. 
£Ei^aji:Ta-*ie. gm 

FM-^Si«M Sifc, Rfnss 

I F*'w I <1, W^JSIf # *, 4^16*!** A(F‘W) = G*(A 


A' (F‘ W )F*' w = G*'(A(*)) A' W (24) 

ffli^*Sl<ttt(bijectivity), *=F*(*)a. A' +0, gjHi. 

(24) !?;*»*: 


F‘'(*) = G*'(A(*)) 

«« (11) SC* (12) ‘t’SPWSffl # 



t-l 


G‘ -(A(it)) = n G'(G'(A(*))) 

t-0 


(26) 




1), jaij G'=2C 


> 1 , 




2),@0,MC26)^^#i±i I G^^'ihix)) 



h{x)M 



JTv\ o 


X4M 


(25)x I F‘(jc) I >1. 

Hlft, G^ 

F, -eritt 



(1977) a*: XfT G, 
«M! 0*, Ebiia AM 

[0,l]±l6,*«»Mo 
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G G^E[0, 1]-t'^ 

^#i^] R ^ ifiiJ St o 3IPM F=A“‘G>j. !flymW:^ijE0>^: S 7 tF) 
#, Kl'a] [0, d 4^011 F6^¥-i^M^0^r^ (18)^M®-it^^ 

, ([0,;c]) = /i(ft([0.:i:]))= UU)-/i(0) [ (27) 

iam, $Q^u laij (zD^mm^wt 

lim-(F'0:o: ^^))^ / / g{x)h'{x)dx (28) 

H-»Wj = (i, 0 0 

h{ X ) 



E 4.11 FII*S+EI151[0, )f]fftT*El^l*iW^*^BB^fgl 

@4.11 F(x; 

75 , « .= 4 ) F(x ; a*, a) 
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4.12 

aver¬ 
ages) ^iiax^ (28) 



0 25 50 75 100 125 150 t 


ffi4.12 ;rH-,=6.75jtCl-V57)fl9fti*,;fo=-2 


4.6 



SS]TM:a— 

FU, I a, a) SWinter 





a 


— ■BTtt^mwM.MUsm 4,. 2 m^M 

»1tffio«Sn, «»)* F(xi, « ) = O X,(l - ii) Si FU„ X ) 


(1 - jtJ 
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if fHfcina«sij. 

nr(1975).m(1976) 

^ W ± ^ ^ ^ ^ 4^ ^ H A1§ 

^t> 

iS * m ^ tb ^ (1979.1980) js;f^ jStfi^ M j^ife^t 4^. 
ftbin T rp W F^ ^ 

W ^ 

1980 
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5.1 +.sfn5(tisfe«a'f’WBRa£?=,&(t(GNP)aiTT® 


aKMWfflrt 20 -tmm) ajsiT-^igs.w“^ig”je 


fc jg?ijij, siexajsj»as«w. se, 

•. ^ 





4 










m 



(1981) 










(1980) 







0B5.I :f:^#«l•■K«)lI[:^^i(19)W-'^«JG] 
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S (overlapping generations model) j (U ^ ^ W-EPW 

> 

5j mmmm 

5.1.1 

^ I A-"hi m# m ^ 

k,^i=sikd'fikd/a-^^) CD 

AJiApg^i^ 
y,= F(K*. A)=/Cjfe^A 
k,u, A- (1+ A) % „ 

m r=^f\k). Rmm=^ k. 

5.1.2 

^,um^—mm^^km^k=s(k) -/(*)/(!+a). ^ 

m. 
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^ Y ^ ( 3 ) 

6 u)< e^u^) (4) 

e’(x) = dixy^eHx) = 6{0{x)),d^^^{x) = d(6*(x)), my 

A: ^ CiPX^^§—^ 

w, n=l, 2, 3, ■”, jr= & "U) Kl^.o) 



(d) 

ffl 5.2 »*—»StottWshiS: *#^1litt[tta(d)ittl||Tia?6^«iC] 
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i^. 

* (4) 5.2(d) 'f#aj Tift 

95, 

5SM*5S;* • )K:Sra, )fii4%jS!!l!«-e MS 

g "-*S±*8f« (3) S:Mifi#f ■§^*) M1$SE. 

xU)=0‘i^), x=:r(0), fl“(x)=jr (5) 

aasft* jsj jm s MikM. awsot, a 

^AiKA. a-Taaw*««t»-#. mix 

SA'aMaT’“B!f|S0)fij8” (passage of time) Sl^—^ 

(number generator) Mf^Mo 

EE*ITM««+. (1) M«T, Ak 

#Sc(I, ««MA-ft*^jga#-»W!5i,8Pff*5ra5!lM 

»A»^—^aiit^i”=j(i*) • /(*')/(i+-t).*'*'.* 

!|«^s(*> ■/(i)/(i+A)=ii*M*/T««;A*% T*,?E<)-A 
t¥ (4) 

j(0/(*”’)/(l+A )«*'<*'<*“ (4') 
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( 8 ) 


r gia=f1. 

k ssfiT m #, aar »= a#, i?“a«c 

f (.k'l = Bk^ (m-k) 

J»aS!c (6). 

nn#sysiJ-*a: 

kt+\= <> Bk/{nt —^,)’^/(l+A) (9) 

5(d-T |8 fq y MiEtt, «B»S— 

tt^4'”=s(*') ■ / (i*)/(l+ M 

i*=(/J//9 + y)m (10) 

® iw - Ba g y y f-^—(ii) 

* ~ (1+ A) ^ '■.fi + 7 ' ^ " 

Sibfc^ a’w 5pJt. asci*#, sas? 

WtUtel^ftT, B WiE{l, IftcilZ'^ftiEWa 

stt, *)RaiESPa 5.3(a)J5lf*: A*.±W 

^AkTB#^a)i«i2-'MEfflW#S. aj*=*#«C BifiB 

w. a^M®^#»is)raiLS»»aise *”=*'=*' »jt. 

a*ina, *TSEiJt * 4'ajaftfli. 

k'"^m. Bit;, ^I-Tsms 

( 12 > 
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m, sm.^ BT, m ( 12 ) 

ap: 

tm _ ^ ^ ff 0 ^ r ( ^ \ 0 + y _ n'»> 

®,~1+A ^ 7 ( J, ) -m (13) 

ik(10)^'t>BrUl«WMWa A*</fe”o jS»«iSiM*feB 
5.3(b)'f>„ a*^, Tfflm*‘a?¥ft*w^iE« 

k^(m~k)^=k* ■ (14) 

<#> «/h«—!i!!j*ftafl#a: 

' 0<r< **<*”■ ' (15) 

»4>, k‘9tii k*, *“, k'“^iii 0, S^l-, 

*fERi[o,»i]. )!ifK.^ig&aw^ai* 

fr*SW«SI£. f!!t««inM«fflte«j*^ara,!il'J#ftS 

—Btt. iP sr, ffiSlifTKIg) lB\ £"] B, 

^ fi)«ja(i4)st:asiia; 

0^ j°^ (.m-k’")’'^k‘<k'<k'" (16) 

^=f- = 7 =m=i o) w-ft* 

(2>X*>t>A=<TB^(l+4), Silt,KtTWA 

3 - 
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(iAlJ. Yorke and E. 


Yorke, ^ 16—20 M) 







^313: 

- ^ if) &ti M n ^ j ,'S ^^c lei ^ iiit A. ^ ^ 1^ ^ r„ 
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s(k)y=a(l—^)k (17) 

y&m i&)^mT=^y/kmmm, 

kt+i — la/ (1+ ^)]kt[l~(b/ ^ Bkt^~ (18) 

s 5.3 ejit. 

^ (18) ^mm, 

Kmia, an, m^mm^yt 

0>|4: — 

^ih, ^ e fSj^Hi ^ luJiliJ ^m m 

W ^ it Ji5pJ !gc ft Tf » ® J¥ ^ ^ J^ ^, ® 

if j (fi) ^jiL±^)I :^ (iij) 

0) iA.aife±^, 
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1 


- Ai4-i = min ,J(A()y^Ai)^ /(i+A) (19) 

a (19) (d stasa* 

(Sfld k . »«)#■«— 

w—itastssiT. s^awitsT. Ji***#® 

(1+(O) A=s(A) ’ Jtk) (20) 

M*±* ((aa-'hfp#*). 

a *”=[(!+A>)/(n- 'i)]*“fia t**=[(i+ io)/(i 

+ A)] 0^, MH® p > A, Ap^sC r<i**<4'”tft2:„ 

-^AP^sC: 

o«j{i’") • yto/(i+ A) 
^[(l+A)/(l+p)]^i’”=i‘- (21) 

*4>.*”’=[(H-p)/(l+ A)]i6** 

itp*anfis««Bi» (17)« -a4fe.i*=a« (s) w 

«(n»S!lAp3f S (21) : 

0<a[B(i“)^“‘-6//9]/a+A) (22) 

^ U+ JO '' 

^4* 

*"=T+f~ (23) 

® p =0.4143. 25. b/B=2. ^ =0. 5, *(0) =0. 072068, 


137 




5.3 






lir/n^'attas-*'— 


tt^fp 


o 



35 001 

ZS OO- 

21 00 




1 


- r - 1 - 1 - 1 - 

30 00 40 00 50 00 l>D 00 

e^isi 

I a )tr] te Ifj ^ T tt 


-P- 

70 00 



ao 00 



- n -1 

^0 OO 100 00 


35 00n 


iaooA 


^1 00 


m 


14 00^ 


7 00^ 



□ OOt-■- 1 ---~i- 1 --—-----,-r 

0 00 10 00 20 00 30 00 40 00 >50 00 60 00 70 00 60 00 SO OO 100 00 

Pll^ 


S5.4 


(a*: MMatiitafw, 
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% Rf 


6.1 



mm r;La-)iSiJJcj4ws®#»i^fe«$!Wit 

Jto «lt^: V.«M^lH*&«Jt1S;«5aS«»^lfflTsEH±.-T 


with Development) 6^^ 

I£^. it. - JK 
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j^_h, 








, iArfn 



.d^O 








e Wife T ffl S ® «« a W. 4g W *£» 



6.2 


it 


^«ei®Jii-t6J5M!”-*i¥ffi«f^ja 






H * 2|s:« *■ g K »6 tt ?r 2t ^ tt S ?= a « M a # T # tb, 














Kiie-KIHiio ?gT*2f;itg 











142 - 



So HUt, 












B-tiS. M 




y uj 



25 ft, m 40 

•zmm.immMXia 

















m: r}kmmi ^ti &'Mmmm:i-fr- 


6.3 



ftii 


@ M J^- Bg Si (S ^ fsi @ W g o S? at f 5] ® M 7/ Sfe 

TiSit*- -«MS!tii)^'®St, -eaffi»w« 

a lit,« # #.« ±ife s; 

't'tS:Ml -ttit?9'fL;""i««:. iD FaS^SSi; 
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6.5 



146 





tea 



S6.2 

A ^r StiSlH 

M.i^ 

n^, ux s\ a >, ^ ^«^, 

m'rn A m'<n'-' 
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k 


1 


i+1 






-W <p'{k t — in'— k t) 


1 -a* 




m^<ki<n" (3) 


1-5 ^ 
1-hA 


jki, 


n^O 


St i=i,2,3, «mm 





W. 

m^w-m. «<nniw*»a:4s*<srw»+ 

45*, 










a 6.3*aj®^rwt%'^fti«3s!45*jS:«jS45»ip^* 


mm iuMmsi. x<p-- 






t, ^eHfi±5fea 


BH 















CD ffls. 3 -n. 

221—222 
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me.z 


6.6 








aio^Htrtsaittsss, m*» 



ItanSST*®* 1987 



<4 
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T5I AS—a fiU, Kfiiaei— 

APit^feW**«^a!o gEaife»+S;iKW?E*g«T—t-:Sr* 

MB. flSW 

(1817) An ^iftA 

aswitRWiSo 

5fe?^^«ifea3S»SE4>(H)“?g»"e9iESat£*®i£:^^ 

w«e ^ssF^a;(fe3S«. fsft. :te¥»E(i98o) w«<nKixi^ 

(Benhabib and Day 1981i 1982) 

S :tfi^'M; iiiW 

. 

7.2 j1'?E^ 
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( 2 . 1 ) 

1 )^, ( 1975)^^1 

^s^g5fe, 4 -1-, ^ 

g ^ 1^. ^ a A ^T A ^/±J ?a ^ 

Ttmrm^i^m: 

'^( 2 . 1 ) 5 

^^fi^ lit A^ A ,7, 

e ux d'H^) ( 2 . 2 ) 

(f k=L2, 3, i^mm 
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(ii ) « 4-7'-"7^*,5!'i» 





‘ffns«uAW--®5UW?E‘t'tta. «ap. # 
an (1976), simt# (1976). *»f#>ftiwe'4 

4'(1977),l.KStt#«(1980)^Amiife*„ llti'K 

^(erratic rational behavior)3Si&, 

S't'WiT: 

#aWS^ttW«(1980,1981)®«(*.*) 







»#jitt;4h@f^ttMttPs^««a«-#e, tt)*=4iW8* 


M 9 f e (0) =o, 

awT3t^)-7ite<ijE .r, e (.r)me ' (n-)>i wifiJip. 

*«5fe®,«(preimage) A H xf' 

iK- ■-t-sj aa M « A A P « 


m 


0 {x ) =^max8ix) >0 

J^O 


(2.3) 


7. I (b) , (c) V (d) 4^, ii#A P PMm 7. 1 (a) 



mm, jr^o e 


^tp 


B {xn 



3ie^. 




^##(2. 2)^ 



0< 9 U'*’} 


of <^ O’ < X 


fn 


(2. 4) 


mnmmm), m ( 2 . 3 ) iJt 
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7.3 

tb^pA; fib® 

^ X# AX± 6^ }^ A P Mi A^tl 

^P/P=rnm U » ( *^ — cr )/<7 } (3.1) 

X^i = min{(H-A ) F,, oj ^FA } (3.2) 

“fA” (generation) 

fi; A; 25 mu (3.2) 

ito^ 

:#fi —ASPM, 
X=/(X)^^&^.g.i^ai^igXJ^A*^A0b(#iG.Georges- 

cu-Roegen 1960),|jl!j: 

a}t=f(Pi)/P, (3.3) 

(3. 3) sl:^ /(0) = 0, a/*j^ajl“J^il«'’Mo lillj (3. 2) 

51 ( 1948 ) ( 1970 ), 

Al^tfcT ^3it£:?E())-*Mf'iffl, 
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+ ( 3 . 4 ) 



(c)fg'?£: «;a2 (d)mp^: «;a3 

a -s^±±m^i^y, mnnmz 

(biological) £-|^g:)”j 

(subsistence) |5/i-^(iEf^ 5-|^®)”, 7, 1 (a) 

m^xrm 

fiP^)^aP\ h^AP^. 


155 








7.1 (b) —(d) 4^, 

3c #:^ i o 

W\ F™ K 

P”‘ = 0(P*)=mm{a + A)P’^, f(P^/a) 

^maxinin{(l+>?)F,/(F)/€7} (3 5) 

F£0 

««j5c p’ *»5feaaiM p*. Bgffi 8 (i'o =p*w^%#T. ft 
maJSl, 4D^: 

0< 5 (P”)SP'</>*<P«’ (3.6) 

Ji!i)SS?%s£a#»5!ii*£o 

(3.6)3e4f|S~-1"5p^S*^t': 

/(P'")/(P”) S(P‘)A^”)<r (3. 7) 

BP-ft*::*:A P » P"A#T. 

i-.iKiAn P' StSSMtIcT! BP: 

/(/>») S <t/>‘^ (3.8) 

ihTo. 2)scw-i"Braw^)-si#fiE, 

ftJSBWo i%TtRSija®3liaW»& 

>eB:f.4-P***5Bft®«lW*AAP«i:, BP: 

e(P**')=maJ^P- (3.9) 

^>0 ^ 

a[MHW7PraM««*fti&w»sij. -efnM: 

u. 
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msi 3: p\p*p-‘ laat p- 4h^ 



s-itai Kb)], a ii ip itti *, 



0 



)/a^P‘<P**<P’'=fiP**)/a (3.10) 


*‘t'/CP‘) = aP**. (Sw=f H7. Ic"**). 

p*=p**. a.p'=p»va+.i)„ 


c ' 


lit 


'j 

a J 



utm 


(3.11) 


P*^/(P*)/o-IS 


/(P*)/<T. 



M, F*>p**, _ap*=^ ci+;i)p*= 





0 (P”)/P« ^ 0/(1 + >i) 


2 . 


(3,12) 


BPffiS:*:APS:_hW¥±S^«i)“»i2:-35eiEW, 

i#*TW4)-|Si/(i+ A)\ 



7.4 ICfi4 




BM ;es jig w 

Attawapip5^j-stt«ie. tb^awaw.snnrjeffi-pB 
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$ 7.2 

f(P)=APa-P) (4.6) 

^ =1 ft A -1, 

n^p*= 

_a r”-A/4, 

AH4-A)/16<Pk _pc) = 

X't 1 P, <k Ptj^p^ 

t^^M*K^0J[/^^ A/A]lki^ 

P+i==APAl-P,) (4.8) 

BiStf TAfiW^, MKkkmm^, 

3. 57£A<4 (4.9) 

A, 
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aft, wwiia^ y =o *mR 


i^ScWtli:i^ftSftSU'(srWS}S?%Wo iH 
T±izE i w, (i956) 


AP/P =7? ^ 5/w 


(5. 1) 







AP/P =^mm{X,Ti-5/0}) (5.2) 

Mitt, 

P,+i=mm{Cl+>i)P*,(l + Tj)P,-5/APAn (5.3) 

)kiz. 12)^4', 


a+7?)P”-(g/A)(P"*) 


Pi*\ 2—S 


(7 


p 






(5,4) 




1 + tj-(5/>1)(P*) 


«^ 1-^ 



(T/(l+yi) 


(5.5) 


M 3, P'”= (1 + A ) 7^. 


® 0980) -£^13111^^(4. 12 ) SCM4tA 


160 



^f«KllWSffl+-ftiSPM, 1"«W« 

jasijsfeftj iT il sa —mnnm r s®ra 

S^(JaL Muller and. Day 1978) <, 

^{A. :^Km 

[3. 8 +, 4] l^lJt g ^ A 4 H. ^Mih 

A A A ®. mm 

imm^^ (1966) 

m 7. 3 7.3(A)imr-^ 

<T) gl 7. 3(A) fi^#^jl)l; <j = J? = 7 =1, A =0, 2, A = 3. 8384. Po = 
0. 11929^ ® 7. 3(B) Po = OA2 mh, (A) l^o 
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0 10 2Q 30 ^ io SO eo 70 






7, 3(B) 4^, - 


7. 3 


0 




I y'J'S 


iS 
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mm 

^JC2 ^:^xto<f< A, eHx)=^KeHad=i=x,wm^d. 

^ ^ (1975) ^ T T^J ^ JlLo 

R(R^ e gp 

e (x) € J, mm -re To se/. 

x^e e k 

(a) X ^ 5 (x"^3i): 

limsup I d‘(x)-e‘(y) I >0 

f—DO 

liminf 1 e^ix)~d*(y) \ =0 

f—KO 

(b) xe jRmm yes, 

lim sup I 6'ix) — 6*(y) j >0 

t^Vi 

m^^me i)]4 5±*®}i6m, jf-as 

4 4 « ■ ■ ■ ■ 

■'^^^jity ft (scrambled set) 

h 4 ^ * 

n # 

#0 3983 
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• A - ^ 


8.1 51 



1415^51 












T Jtl: %'t f flSEfei^^f Sife 

^ ill. icP0 ,*m T-rS^j. ^^1^fi^J+1 "Ej' 

fM ffl. ta ¥j!^ ^tfU'J 
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w«i*.**^i*j«BgiJitt, Mfu Tai#aifesaiwis»tt J3= 
W IS--{fc « ^ tt W * ^ K 4-H ip lit yj-di #1« # * iS 

««T. 

» ® ji * T d" ^r Bi tta s Wffi iw jfe s tt<B »til ii m #6 
fi,a«i#5E;Stt3fiSF;sic«+g#»ijaWo aaiStfci^Tss 

#SSW.Sffl^'K ^«»flA»!tMWJPs5^h3iWB6ffl. 
wtt. «"i , Mil, a« 

* lit# pj w <ff w tt 

saw.t.wHxiE'it, t- 

TS8fW?i?ifiis?l^o as*® 

xwiaaH (Divisia) ®ri5a,»fifj^Sf??f. 

SMWTSJSyillWXarpftsM&jBtlBlttat. »IWSdiiS 

»ttaW54S^flE2|t)ffia91a,gL= Sf^tt!Wfg,|,^)B3|€M*pI 

CD' 1983 JPW*3;illti»**sa, Si14iJcWS**jH. atMci-if 

Win. -i»» 


16S 
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M':6-i^±o iS»fssWiti»43ti:3citt;5# 

i»—itawtsar, sfnsa^sst# 

i?W®K1t5E tip «|«*|» (1978) ftaSfifefeiiejSMW^# 

aissgiea-* 

a»a**««s—^»®S3?ii*, ajfe±.#ttrtftp9 

a-isawas^wT**: 6^/6936®* 
liw,/<tj«Jfa69#«tt#/:^^»BaSfi!E-"ha«£. St'S] 

Sift, /«"»”«**-fltxtfi. mm 

®a-«Fffii«.«7|s hKsiii^-ifji»^3re, w*a**eK! 
iiij±wTiivi-i's]gf5if^iB)iriRi)-. aprwf^isjjgsj^j-. 
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MSBrno «nB5it, 

i5g, iB^it^^ife^aaT-sa^haswiffitiii+Tir, a®a 

»W‘t>. 3S«a*^^#*»o iKJ*iJ ±iA, wseagffffi 
4-AfHlg. tiBS.*ft#ffiW. 

2:»fsi®Jisif»i*«siawitEij-ift. nisM#am 

*M‘W-s*ggF^”*iBa<iS:ititii*Tftr! g a«a;s« 
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yy^r^ nnmm. 

^ lit iAI5^ff^ ^ ijic n Sfe ® ^ ^ IS 

mm (spgj^), ti -i^« m^m. 

yymmmm^^(1977) i^b^, ife 

^1M a^R^.FWW]^5!J o i'i?^pj 
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mm. h. 'g^n- 


tt ii « i IJ M^^£ TO ^ >1^^ rH) W J? m ^ [# MM :ic ^ 
mwimm ci984) m^x\o r 

8 . 2,3 


tFf, mtmmmmmwmmm 

10000 mnR^mm^-^ looo 
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tJ>p, :^;aa;{nw5fe®jaiiffl3? 

f0lJ?«^^JfSi4:faI« 



8.2.3.1 (BSSIftfliRA 


fljflnTaiiEIW, 









PI 






wsy Ki^Mgi •esi:-‘a * 

'&4’— 

wts-feMc r®isiEKe«ai) 

«^ I ? ^ ft w * ft as * # a I® 51T w gic ;l ffi y# *8 




* 4 


4 4 4 4 


|> 4 > 


ffl. 



-f 



l=l 




Jllc^ 





mourn rn.mmmiK 



, mnm(i980)mmmA^^m, itif 



aisip T: ^ I ^ ^ fjj .-^5 fpj M, f^. /) 
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M, f r 

min) t= imt > i, **■, mf^„ ^-i) (2. 1) 

i^Bt. r jE. 

mnmmmuA'- ^ m «-^ii: 

mim r ) t 

= (mt , m^+ T - Wf+2r » '”* «*/+(«-!) r ) (2. 2) 

XTf^ nr:^^»-^Mmin, r),W^l'B]flN# 


8. 2. 3. 2 *i3aa!l-® 

m in), 

jin)^A<. mj^i-pnjin) m^mmAmwi, 

^mA^nw.A)^m, i?^iit, fiefn{5ii5i4a^g m,^or^jpj 
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n-aat m(„) St 

■5 [ ^ fi<) «»o * fiii ±, t§# mil BJ T M* * 0K) ttffiia T 

.-S #s * (*t«ii Iia ) fffi 1# S !& I'SI 4> s,-n =/ (s,) W Si 

n, iS?IT*«t0S|BlW SflU 

«|i*i|ti5'JKJ«»g. H®# AMifJT 

it#iesttwe i,#iw*fl*iai£<frtf[„ 
sin#ife^x»* j(n) «»EKitsjimw»— 

Cn( e)= # {(t,y):ll»!(M), —»<(«)il|< € , 

l^j^Nn,l^j^N.}/NS (2.3) 
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N„=N~ (n-l) T r 

A6<j3C|5[(l|Ift-^^&<j^ 

D(n) =lim lim (log 2 C«( e )/log 2 € ) (2. 4) 

£^o 

A ^Mtb 3W. ^fn 1 '^ ^M^ I ^ 

D^WmDin) C2. 5) 

fr-^M 

ft*i^aa-^RiifM}s?%«S[t, ft*--1- n ftij^-m 

*¥-_h. D<«)fl<)lt4?6"tSW”(t6.tt*maaftWffi|iB), nil 

ftWH^ft^wa, jn^titgse*^, 

awTWft™, ««)=«. mj D=«>mm&mpmu, 

*-e(2.4>wita*T?ni*3e«B#®Bji^: ^!5 e a^/h, 
AM-® AW. »}s»fWfeffl«s‘A+&fiEB8tt^a«tBjmiafH 
WsaSPTJ^it: 

fogzC„( C ) =log2A+Z)Cn)log2 B (2. 6) 

afi4 M-t-ffi-®, a*. C2. 6) ® log 2 e », ^ ^ 0 , 

mnm (2.4) Ae„jy,(2.6) Rwaa.««) hmx.; 

D<n) =lim O logiC.C € )/dlog 2 € ) (2.7) 

£—0 

•*.h, fiMICISJSfflKl^Ao 


ISO 



^ e {t. log2C'„( e )/\og2 e MT log^ e 

log2 e [fajm log2C„( e ) 

log2 e a log2C„( e ) / a log^ e . ^ log, e 

^'^^mm^m.mYf Din) mm. 

log, € lii 

m^ih^ log, € L(n) log, ^ jf («) o log, e 

iog,c,( ^ )mm, iog,c„ 

( e ) log, € ®!Btt»Blf^l^.-±>^log,C„ 

( e log, e a(«) m log, e i?( h) :tr 0 ]I^J log, e 

ii^\-^lJ0^^#.KJ^(2.6)&9tg;'3^g^?^^o TO(2.5)^, ;x«) 

^ Dc 

«, t*+ 0 ^ 1011 ^iti®, m 

/>=lim (logaCC e )/log 2 « ), (2, 8) 

S—0 

]8] 



C(e ) = lim # {{iJ):\\si-s,\\<e,l^idN,l^J^N}/N^ 

AT-oo 

(2. 9) 

(2.3)ifP(2.4)-^^ 

C„*( e) — # {(t j):||m(»)( — »/(«)y|l< e , 

j) /{N^ - Nn) 

( 2 . 10 ) 

lilR C*Ce) = lini # {(i,;):|ls, —Sjlt< e , 

AT-*™ 

l^UN,l^j^N,i¥=j}/(N^-N) 

( 2 . 11 ) 

smmmyw. 
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fiJCAL. 

m,^f(sr) ^ s, s. mm, m. 





I □ 






: n 


h «)«♦«* 


O 



W*-S:. >iJu:J:Wte)»#*ffl«iagsS355il, 



iammi^ 



n 
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£^jf j(!a is^ij ^ ^ ^ ^J^;, 



umm 


m-YPAm^A^ 



^il^n, 
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& N^ir. = 2l. 5", iis r-WM:, Sltt, PJ*—SSIR 

460 'h. liff 10000 

»7t-*iaj-*.:i»ia=JIT-iB^®„ 1000 

8.2.3.3 

f «f 'e«iaT?s?iE 

a^. Kis—pjsasKttSio yBittBa, 

K ffl iS 4k M ^'ftfi/l Sy * * « R W ay a. Sr # §!) 3S * SE fl: tft 

SP^ISCit-W—'MF.^»*i»*yiSS:, -eSltTttjlAl.lrj 

teA4t-WfijTS&wyf*!ts;»aa, 

tii*nllilffl TESkiEjitiWeiJHilS. faa#*fe«KSi-}B?i6 
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im/^ k 4 []p pisd=f(f(f(sd))^ 


It P (S,) fln {k)^ 7 t^ Hu 


{£, aitik) ^a2t(k) 


1 » » 


Osiik), S 





St 






Af(,)==iim (l/k)log2ai,(k), i=l,‘'\S, 

A—« 


( 2 , 12 ) 





n 


W*«, MjPtTKflT 



R 








“ « 
i 


X (/) =maxUi(0* ^ = 1,‘",S} 


(2. 13) 





m gif)itmf, fisi>mtfmim^x,}kMmifm( 2 , 12 ) 




a raj ^ ^ ^ X { 1 984) ^ if» 

















u) mi^ 
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3. 2. 3. 6 Wfo)ff5iJSEt)-*ISf:fi-!S 

NiWTiifaffiffi, rati wtTtcsnM.iStttt^ 

HiffivS 

ftjMWttttisffissss 





( 1985 ) tgiu. mimm, 

Set. Hiin;g^aw„ (g^. 

^f+, *gSgM)l*j*U3. 





>F:a. 









a—iw„ 



(1980) W:frj*oTyjiBf 
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8.3.1 3L^S.A 
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—«HSBff*5ft^^^^;^$a*»ii5^#glJ 




llfc. iit-ajt) 
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SsttTo 





gi^aifeM—I'* 



rt <k «h i 3E * W K »J-fej }g t® ^ , 


;f)o ^:^»eSifeWS!i:''?:?Sfifi«wattK»S»tgJiSJS»«/, 


S W a * 
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> ffa liu 





Silt, 












(Laspeyres or Paasche Index), 'S^HK 







iKf— ^igfLA *JtbA^^ j?^ ^tj3®^la 
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iJiElM#(1982 b, 1983 a, 1984) ^ 

#(1981, 1984) Slfi, Em#(1987)^lATi£m0^ 

h. a#^(1985, 
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!S115JmfiK)^.«W'« 
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aiTfs^o 





^no 



^mn 




mmm>t^^ 









A ^ ^s A T —^ ^ m ^o 
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JP Sit» rp S Jtc « tB S Wtt tt e w ffi ttS .as 

#nnjpi«ia;nwi;-2: 

^ :fc * IB It. H * tt in ffi iB - »,fe S « fli SS 3R W .& tt K rii» 

S& ® *:* f= i —t-ftf tt. *3* 4-113 «±ffiF|5.&ilja *?#«!. 

*ilt, itmffi® rfi »#.§.* 'aitttH^ni wa 

ijtWffiKinffiW-'Ein^sKJ^SiS 

4^ttiH)Mi}-3i3o ests, 43ie(19861 a* 

B ® fB * # .M fp w M a IS a ® rfi tt IB * w # M a # It 

ipa, isaffiifl#aiiai#?E«s, aina 
««fni;S4haiN^ftairS,aina«5?rapt»MaiSBW 

8.4,1 

«rfi ??/*= B ST as? BB4 

sitfflwesit! ^ftifrsettTfiasTaiRasw^'jjsteaiit, 
aorii<«*w;aieiPS«»ssfc «-«-@ffiKj^«*Krsa 

a«ajfcTe#tBB«. #M.as»tfiffia«TaiSEiEit*t 

iBwws:. w(mfttt*if**jaifeais. 
a«»#)i4« rfi Wi^M«SfliJfc*5rrt®fB »)*=««#, #fl 

rfiKi“asi-&±er3Kifeisnii)-s5o ♦a 
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um\li 


't:^SS^{to 0Jlt, ^3i^S^'JW^5iLT, W a:^i^ 


.i3. 



8.4.2 







u 









O -5 
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^ tS: 04 fBj 


0M!))^SS:04fai 



mim 













gp® 
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1 



S it 2 C^^^ ^Fp^— l) 



c f?- 

Sti ML 




It Si t^i 





8.5 m^:^^rfi3fra,&^qJMilg[Sife 

8.5,1 



•D 






i£ 


o 



emi^{i987) 


1* 













mm. 


^f(jit,kt)=Mt Mi^it 


(5.1) 


7/= (7ii.'" 




k 
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mmmM. m^/mm 












0^ M,^ 












nI^:^iJEH^ (#E Barnett 1987) [tj 



rit^[a-ku)R-ru]/(l^Rd 







(5.2) 


tt ra 



#JE^3^.%:^ (1985,1986) ti^XMc 




mMM.. ^EPii k^m^w, irn (5.2) 

If mi. 2) mmM, 


t 







ftMWU<^fig4PTMJgS 


tiiTi—ti^t+Kik'tiii/(l+Rd (5.3) 

K>t>iT,g(4.2)s:>t'®Ti3@f?^*##«)fleffi#(ja*. hm?b 

i#se, #e(5.3)«'*wii-J35je®-&«£Kiii!Aai£(Mwraffl3 




«6i*^ia! 4’^f)- H w#«irij"3; W” 

wafftift?!t#M*«ite«siirjaii 




jtiKo 









#EEjE#(i987)e^:ji::t. 


^nmmn, 








taitfc. 




8.5.2 ^ 


0 




teMl'm ^««<n91ttWiErfr5*:r-iU*!t»,&». MEftiW 

B^f W Witttffif&SSt^'e M s » WH 
» w.®sffit# (=$;»««!iiij) isfatt. &s;-i3 4.2 =t5f»i£ffl 






JT, 5p-S^^r,. S|lffi^- -"^^!P^}■KIfp«^f|!;iaifSRI, ffiS 



«4&®rri,e.*„ iimmf. --^‘BMm'pm<&. ^T‘t>iB]«i# 

atTMXMffl*. WW#jaB®W, i*Ha^n=l3<e (1986) ftfj 



8.6 

^tSUo 1962 ^ 7 1^ 2 H^&:j IBM 

1969 ^1 

^ rl3 jjnMl. M2 m M3 ;^C^_h., ^ 
fn6iJ^ig?fitA^ ]969 ^ 1 >^, 1984 ^ 7 

L7|c¥) -b, S 1969 ^ 1 ^ ^6^ 798 

mmik. s#9i"*L7K^-he^jMs^igi£?&^b§gij» 

6^ ig * 0^ r^ 0^ */Kmti 6^ ^ it S/h ® ff3 

Mh M2, M3 fP L7fc¥±]S 
fit) ifi ® 0 ^ r|1 M ^ fi ^ jSd ffl DZ9M1, DDM2, 

DDMZm DDL^m. 

ZiSMl, DSM2, DSM^m DSL^}^^ +0fit)'t ^ 

55M1, SSM2, SSMZ 

it ia r, ^ic 

in itj lb & pt I'i] 09 -1^ ^ mJ: h ^-t^±g fit) M^rnmn ~w 
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Dn r ddmt it 

M2. 




^ ;rS^j ii;<^iic ^ a I® ^ I 


^ Jil^miHe^'ft ^ DDM2,DDM3,DDL ,DSM2, 
SSM2 ^tJ DDM2t 

\og2CA^)m^^]og2 ^ 



o 


8 . 6.1 # S fei IS 




8.1 eisr«KA*6» «=2M0«*«+iWffl'flis] 


*« 1 ?p*wi 2 3 w*« 4 65itK^#t r-fi'ss 


2000 ^j|!t»]'(t«l«fflo iff? 


r^ 


ms 







111 



e *p t!S 51-T-(ifett «'j I ?) 





WlOIE(Bl.i* — 3t J«alttN 312000 —JSiaR ^^asiooo 



3Effl3 0=)Bl£l(J-’^—fflWDDM;. 5tWa —SKlDDM?*^ 

W:4i:)SNi^807 W^^i»Ni*ie07- 


m 8.1 ifcAtiiss n=2 mmnm 

3 ^?i| 4 ^ %i] ^ DDM3 ;fg DDM2^ +@ BHo 

SSM2 DDM2‘^ 

{DDM2, DDLm aSM2) fS |^jllij ^ DDM2 0 

1^ lit, ft ii n ff J H ^ ta T DDMS ^ DDM2^ 

mmm. 20 -rMjw, ft-^/T-i^gjB^ 

A 4i ft . 


2Q0 



3 tii'A; ii"] 1 



imi 



ItLhtiSiJP tai£o)c)S 

ra^fj6i)»fiEi'iT-wi'F^rr*ftifflffl. 'vi&\ 4 ttgcCT 3 iwffiitu 

ai ^ o e -¥-^- w ffl ffl # ^ tii 4s it It w « M. <B s 1 

®iMf<1i6<), ifii R.6J*R-fj- ss®')l T-„ ‘ii'#,-@) 2 


W a it S fE ® M (SP S »r« K W W * Wr W S a) Btr tt « * 0>I , 


iS; a w ■1-' m # "s =3 n= n- # # ■s- fi S; w s «. -e ft ^ R. # 

„ 'tw 3 flii-fii 4 (Em 




3 Hit, ftflW DDM2, DDM3, DDL 

fp DSM2 SfR/KMTKftl^I^. ttsta DDM2‘ ^0 55M2 Sft4 



H iij ffl+H ® ai= ^ ® K H-?S ?% « # ■ )S « fl il. a - # 


1 00 


■F 


1 eo 


- \ 

\ 

\ 

■. \ 

\ 


rjav2- 


SSM7 . 


IBM 


\ 


0 20-^ 




o 


0 2CH 



0 60 


-1 DO 


0 00 


lOUOO 700^ 00 3^00 400 00 50000 60000 700 00 800 00 




t--t 


0.2 t-t^m^^miSLGUJ) 
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8.6.2 ^ ^ It ^ 

2 4^ M ;k T :'1 r - / R O $iJ SOIj ^-^T: ft FJ't 

Pim^m^GU, Dmmmo 

■[4: fF^ ic a I? S 61 S DDM2 m SSM2o -^j ' W, 

DDM2^ ssM2mnm, 

^ij ( DDM2, DDLmL>SM2) M tf DDM2 iKl S fflXJf:^ 1h 

mn^m2 rDOMz tiLvs’M2 












®^(^tp;,^:^'fi' -xn#) m^mm 


-F04iaiw. 



%, hKm 8. 2 tn^l0X#fiErttralpJfU^-m, SSM2{DDM2^ 


8. 6. 3 


mx^i\-wmxm^^t^y--x>m7i<TmHGi 4 ^. x+ 

=f^AmM /*=!, 6 , mn^t\i \ogzCA ^ )m-MA log. ^ 

mnmm r 5 ^ . hkmm't-xm(\‘Hi^. 
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flog,C,(OA^Iog2f 



^ log^ f 


3C«3 DSM2 3:«4 SSM2 

ms. 4 1002^ n=1.2,-.6, 

ms. 3 

logs e 8. 4 8. 4 ti^^m, 

(n) log 2 ^ /?(w) o n= 3, 4, 5* 6 8. 1 

4^^*'j i±] T ^^ DDM2, DSMZm DDM3‘It S4^, 
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DDMZ moSMZ fJi ^ % 

fna8. 4 Ff^fl1 ^9:^^i±J DDL ^lj DDM 2S DDL 


^ 8.1 ffi 8. 3 


iiS** 

log:; ^ /33) 

I 0 K 2 ^ w(3) 

I 0 K 2 ^ /.(4) 

log 2 e jt(4 J 

DDM 2 

-n. -18 

- 9. 13 

-11.48 

™ 9.00 

DDM 3 

- 11 , 39 

- 9.22 

-11.19 

- 9.36 

DDL 

- n . o3 

-10. OG 

-11.42 

-10, 27 

r^M2 

- 11 , 00 

- S. G9 

™i0.42 

- 8.34 

SSM 2 

- 9.99 

™ S, 46 

- 9.69 

- 8,36 

DDM 2‘ 

-10. 23 

- B. SH 

- 9.96 

- 8.67 


.G.# lo^s f /.{ 5 ) Jog? ^ jif(5) logs e £^(6) logs e jitf?) 


DDM 2 

-11. 48 

- 9, 13 

-11.48 

- 9 . 13 

DDM 3 

-10. 67 

- 9.49 

-10.67 

" 9.62 

DDL 

-]}. 33 

-10. 37 

-11. S3 

-10.48 

ZiS'Af 2 

- 10.42 

- 8.83 

"10.57 

- 8.54 

SSM 2 

- 9.58 

- 8.46 

- 9.48 

- 8.36 

DDM 2" 

- 9,59 

- 8,76 

- 9. S9 

- 8.86 


S 8. 3 log 2 ^ z,(?j) ^0 logs ^ jiin) 
n , log2 e M log2C„( e ) f^T^^iL^!J3o 

8, 2 T «=3, ”'. 6 fM Din) ^i1}jMt^i:, 

m, ms, A 
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M-B- n==6 B^> f c SSM2r tJsfn 

D= 1. 5 1. 6, lEifjiefcTIlca^^ D(6) 

^8.2 Jtj fjmffi^f>5(n=3, Din)^ 

DftDteit 


,&s 

MSJt 

(mm) 

/X3) 

DC4) 

D(3) 

D 

DDM2 

807 

1. 34 

1.36 

1. 40 

1. 42 

1.4 



(0. 01) 

(0,01) 

(0.03) 

(0, 04) 


DDM3 

807 

1-43 

1.45 

1. 44 

1,47 

1.5 



(0. 004) 

(0.01) 

(0.01) 

(0. 02) 


DDL 

798 

1, 36 

1.44 

1.48 

1. 54 

1.5 



(0. 01) 

(0.02) 

(0.02) 

(0, 03) 


r3SM2 

798 

1.28 

1. 30 

1. 27 

1.27 

1.3 



(0.01) 

(0. 01) 

(0.01) 

(0.01) 


SSM2 

S07 

1. 32 

1. 44 

1,50 

1.57 

1. 5 



(0. 002) 

(0.01) 

(0,01) 

(0.01) 


DOMZ-^ 

807 

1. 19 

1.27 

1. 28 

1. 19 

1.3 



(0.01) 

(0.01) 

(0. 02) 

(0.01) 




}lt-TSAS5t n = 3, 6. tS^^IISt 

DU) Jim 8. 3 

i . 3 m 1.5 :tm. pjxvj,^ 

}7ms.4^, 

S DDM2 ^n DDM3 1%^!#^, jfe DDL, aSM2, 
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SSM 2 W nOM 2 ‘ if If & 2 % frU ® i* . 

Initt ,„ K -'t-itB. Wit. W 


K»^4„ 0fw. 


Bitl’al Itt^, ( m,. j,) «. w 

. % -^1—h j- > ■ z ^ *.*A‘r A Ah L rtfl 


^ ^ if'i' I'ol >1 ’ it ® ^ ft fK) 




jf ] fit Tij ft] 3 : ^J ^ i' 

«=5 !ft D(«) 

D(5)&^{t^3£^ife^nmo MR, ^ n=6 ftf. r£i=@^: 






fii M'i'i«- ^Aii - ^ fn 

4^#/hr= Sit. 

r = 5 J$lTit 






^imih mm^ 



8. 6.4. 



A ^ 0 ^ ^ ^0 ^ 



8. 5 r ^ (/) tJ^'Mitfl'il^TI ^ 


O 



tA 15 4-^fflAj04l’0| 


ftll^J^. tip DDM2, DDM3, DDL, D5M2 ^tl 55M2o 

ffijtrt^ .41 ffijiift)® ^ ^ is) 2 ((e) 

ftjiilo ts^ ^E:^ft]ftJ / 


a 
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o 


\ ODM? - 

\ 0DV.3 - -- - 


DDL -- 



ffl 8.5 mit 

15 SSflSJ leo Ma 9,15 MJW. 


118.3 


■M 

wMm 

i.^ 

^ (i.vi 

tF: 

(/a-) 

A ^ 

A 


DDM2 

mi 

45 

0. 0275 

150 

0. 0165 

0.01S4 

54. 3 

99 

DDM 3 

307 

30 

0. 0220 

135 

n,oi70 

o.oiso 

55.6 

91 

DDL 

798 

15 

0. 0129 

180 

0,0130 

0.0122 

S2.0 

94 

DSM2 

793 

45 

0. 0125 

135 

0.0164 

0.0136 

73. 5 

100 

JiSM 2 

S()7 

45 

0.0133 

105 

0.0] 69 

0.0135 

74. 1 

41 

DDM2^ 

807 

45 

0,0205 

165 

0,0148 

0,0140 

71.4 

49 


7±: }? H-t r - 5 M»], A^Dt = 5. K Bm |s1 FI ■:^J J S , 

t,~m 8. 5 ^ 8.5 + A 

^ fftjTil, ; (i) = / A fr:j ^ H § iS A ®:<&F A *^t:M U: A fPl fi^J '1^ i^M 


20 S 







filJ JfJlJ W ^ ^ 1^ IS M 1^ ^ ^fc. 1^ Itt, ;^^ ^ 


DDMl, DSMl l!c 55M1 aiJi^ 







■J^fH 











^ w jbp .g. aife 4^ wmn r, 












m 






o 




SSM2 mn mz m(Enm 

4^ "5iam0^ rfiIH tb jS tti--'Kf ft)w 




SSM2 #jEElM!aF(1982 b) 




DDL tb DDM2 ^P DDM3 ft WM^#7^'>^1 tbJ!® 

-t®jbu,^.db M3 ?K4^f^Mi^7ic4^ z,ii^tP4^ 




tLu^ M3 7)fl.g.7j<T- tmmmmrn. %m>.h,^ l1]ws^.^'^± 

mn'‘M iTi 




Lmitifn 






;^4s 

in 






m, hi#, 
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[fl| ^ ^ ^ 4^ -r1j flg ^ ^L* . 

ifJiA^^J DDM2^ DDM3 

'^^MWi, $Dl^MW 

mim^j ^^MmmMi^m\-Tm:^m^ 

® ft a^p ff ^ ftflft^j X ji oj lit . 

MiP DDM2 ^ DDM2 ig^^gC^ 

IStSg''t^ “ 

1988 ^flilife 


2U 






9.1 ?IW 

^ XWSIf«g„ -t5t!r»»(1951).*-5t»{(1950)AJtftX 

Bfitwiiffl.xffffitfc. SEaiH)att#T«!aij*iiftsrtATi6# 

SAttWSSrSSbil^.a^tTASattaMo j£4-*it.i^- 

i^«/(). X»f**igti«a, BM7T-K)W® 

iSftSHW—•X»IJE:^e *,+ ] =/(W W?f4^i¥M)t'?'J 
*,o lijxa#—ri? ---^■■^l? 

(perfect foresight) &9 ^ ^^^ 1^0{i^JfKl 

fiife.iiff^] omf±, PP 
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^ ^ W. S M ^h ^ 

Ziti=/U/.£i) 

*4*, 5(t^#--^ t . Z| *"#tS®M”S^)—"M^lfc rB e, Jft-- 

HiS. Ana^!SSjpt/58:«^t^^tt*ttS"Fz< 

sa^riiio 

®ja=f.&*iit*g»fS5fri(s]B«ate^»t^^«i443Cii5. 
^2afKi'iBiff^j't’**sM3i#)ai,^.iiJii Ttt®, ®TKW^ 

M»aT. «fnBi0«: AiSi'BS: 

z,=fla(-i-Zi-i+«( 

X't" «i afiJiStWH—(independent 

and identically distributed— i£^ i.Ld.)» 

iPffiSSMS#. iswws:, a*# --*?iJSi«ifea3^«iTS* 
w**—jf^ss i.i.d, a#)^^fe»^e»o 

«ST. mnvi (1983). Atft- d 983) s aj t 

-*sepjiRa3feK^)-)4®nii8tt= a**wj^0E«K-»-fi3a 

(Ben-btizrachi et al* 1984)o (1988) ^ ^ ^ ^ 

(1986), 3U^j£WSB|!»f (1986) .# A5aW»l»W*r (1986, 

1987), (1985), «?H^«flI«jE*(1986) i^SilAS. 
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^ sa fKj {E ;g M e 




s? 




(1986) mih, 





(1947—1985 ¥)^®^I^GNP 



iilWtW®—-Pl^—«##f GPT) M», A—^BS 


^sffinw a [HiiEiasnE* ar(2)] 

iHKig. GPT ttit^lilflS® AR(2)M«gfi®**, fB»SiJ 


(asymptotic distribution 

theory)JgitfflW, 

»BDS) (1986)HA5a;»To flkflfltJiGPTStSictti+^aj 

T—»gEtt:»-#aifeo -tfe 

GNP (1872—1986 ^) W BDS 


iJiaw##)'sj®„ sfniiEW; bds ^^seM 


» * fh A a W ?5 SE ft a te ± BJ *B *; it - ^ H S A # iS « 




TftfelaltaEigjS^H-ftM^di'BTpfleiiaBDStii^o ft 



fntiiWifeTii A*«**w pr*Btt, 





i)iL Hinich 1982) 09 WjT, 

fn ^ M tij m 4^ 6^ 




ft, mn 






. Afnti^re -^^H- 







#1+,- t:m 

rm^m 






f(,x)=x 


4(?<1—lrLr)+*[Clnx)2-l]> 



In 


A Km=t e H, am t 


-[1. %i=t^=0.5,n 

imm a=4. ^,=0, jaMS£rmfiJTs^M&^‘'3^ssv#?s 

^^” (logistic chaos); =0. 56* ^^t+i M7^ 







4^)0^^ mM (1. e) -TKi A'.H, 

c^ m. ^jri:xn^smn 

k,+i 




k 


f+i 


0. 467+ (0, 088) fe,+ Ur 



jrf+ 1 — Ui\Xi 


( 


Ct) 


{*) 

0.088 


(K4^ 


Ut 



i.i.d.) ^ Hi &9 ^ %-• ^ 


, fB'Ei 
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m-l 


E 


22 


s = l 


2m 


), 


E 


12 


2(K-\-K^+2KC 


w-l 


{C + C'")^) 


m-1 




^(Eii + Ess) 


E 


21 


El. 


jSITO, C(l, o 




G m 


Ka.n, £)Si^K 


O 


JlTy:6^Jl. BDS ^# - fl*BPT 

i.i.d, f^S(-?C, Xi-1, ■■* X,-, „j-i) (A )^(Xj, 


x+i, ■■‘.X* £ iHmm 


^BDs 9. U9. 3 - 5 , 


^^4*. m e , (pairs) 

(t, r ) 

rf[(X,X + i/-',X+„_i),(X.,Xr+i,---,Xr+«-l)]<-^ 


._ . A- 


(]987)^iA^o 




^ i^Tl^ ^ ^ U-tm ptj 

(nuio 

[ii m mm fn 


- -* 



T 


^,j 1: 2N^jm - 
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i/2o 




f 


0 


•* m mm m 

<-»■! ■! I I f H M t I ■ ^ I > 
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yi= bi-V A (D Cf 

^4 (1986) variance differences) 

GNP (reverting com¬ 

ponent) A ft. 

(1 —L—L^)>'t= A+^i 

i87o—i986 ^^i0)?^iS[fr<] 

^^A^fc^GNP ft, 1947 
4Pi5i&^t^(i982) &iiXM, 

1986>„ 

t5fc, AR(2) 

lH]lJa(R^ = 0.99) 

-1.31 (0.31) 

?fJs 1 1.09 (0.09) 

K^JS 2 -0.30 (0.09) 

0.0036 (0,00089) 

BDS ( £ 
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2 5. 77 (0. 00) 

3^ 7.11 (0.00) 

[-C, c]— a — z^\^m 

-^-AR{2) [xt$ajibitBFf®ffl&(J:grWi.Ld. m^^ARiZ)] 


0.15 
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0 05 

-0 1S 

0 25 
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ffl9.2 ARC2)ig?&S^KlAi^GNP 

s!.a<nEciog \*SGNP«i-i5fr*». iiiis««effl:fe 
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PACF), 10 

m [AR(IO)], 

mm (1^=0,22) 

0.02 (0. 008) 
mi^ 1 0.20 (0.092) 

mfs 2 -0.01 (0.091) 

3 -0.08 (0.091) 

4 -0.20 (0.091) 

5 -0.24 (0.091) 

n 

6 0.17 (0.091) 

7 —0.04 (0.091) 

mm 8 -0.05 (0.091) 

mm 9 -0.22 (0.08?) 

#^10 -0.01 (0.087) 

BDS ( e 

2 m 2.68 (0. 08) 

3 m 3.13 (0.07) 
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tf ] ^ ±^ in 0f ^ [I|^)t^ 


|5frm :t J^ i;ufi' m^ 

B&'Efl'J. 






X=~^(X/S) (3) 

Sx + X 

'A^ 

X + (x X =0 (4) 

Jxn (3) ^>ff 

r^ iji ^ ^n ^ 5!^ ^ i^i ^ tt 

mm. 

;^^(4)^^JjtL5rJTT:5:6^5^^fT^^,'ES/T^: <T/S^im 

7=X^-(<'/S)* (5) 

w^isipima^!-'. Bi^MJ@iiiiifi5i«ja„ 

Wo 5«)fflJ8*. iSSSEW'IStt* 

acl**, ''W{t«*,'RfiiJlfiltie?5, *mfclSf|JPi*ffiWfJ 

"i^ifiseie^o ^ ;i;e“F#pt, JE^!P*-^s(3))3|fa*w. *pai* 
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(phase )\ f 

iyirn ( 6 ) m nm m a^ r^ 
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X~afOQO^{(ot+^) ( 7 ) 

X — — ^sin( ft} ^+ ^ ) = — X 
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2 >r *«««, 5g*«Ulkiii, a( ^/S)'^,isB 
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X =AExP{i- /5/25)^}sin(^^ '>+ ^1) 


( 13 ) 
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Sx + X^ X ^ ^ cos(.</> t) (15) 

X = (^/(<pZ))sin(</>t-^) (16) 

;^ = (<5“/2)cos( ^ ^ ) (17) 

fpM—#, ^ /2. n 

tg( ) = ( ^ 5—(T / ^)//3 (18) 
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B^i, SSC; ^^iJ-i^iji.KW^ <p 

>j^h- ffefn^^iJ; :t 

d I AS'J A4>o ^iU rT W W]i ^^^^ 

MA^—ih^jnitlBTi^A^7 x 

5 X + ‘^ t X ) — ^ cos ( <p t) (20) 
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lEiutiByW";!rS, —ffrS.fiSP ^ .> 
* o 3*TE, ap^^^«tt:®*JlP3Sg^tti!S. sKffiSi, 

m. 

sii4«^ajasiaE,«*8Ettte*w^3cmiSip. a*-^ 

apffiatiiaa/pptitasfliifco jsiaa—*® 

±m*> &z. X je /? c z) ® 

XA: 

/3 (x)=-iffo[l-(z/Xo)“]. )So >0 ( 21 ) 

iS z tttt-'J'W. /? (z) 5^/Sii S z tt8::fc0t, ,3 (j;) j^jE; 

»S:*: 

5z + ;s(z)z + ®z=0 (22) 

*ift, »aA«a*JwaiST! ab^, h 

sEaw—^SMW«a(Ki«^, aMsaast^A Aje 

@®«*o Rpt, fiPffia«®5ftAft (Bp#aa*«tsfr), a* 
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as i/( <T /s)+, BP—#(^as-'^•g•js 
w»iw^e, mm imEjfm <22) ««,*: 

if-(e - z + a: =0 ( 22 ') 

K't’, e a.^=o/& e KHlt!2/hH=t, ®®JFaiS 

Sg(iBaa“«t9”<^o 

SB^ESfnS—EfcSSffltHiHSeiftBJNSro fflias* 

«?5isis^gEfl9@fSnr*iHfc^iiaas-&a 

mmm^mM.. aa»««sE*@f®a99;Simi^Bt, ffisraisiE 
«fiTi**8EWfcffia*we, * sBfta* « e iBi 41^ 

■1"^5ti,s, - tt, hT « * - I® 31 T , sE-4-S 

ft w-ew—Bt-#isft'i K.a-ew—3?. 

raWo lEjpriCiHHiEBjM, sfnanrwsTft ^ v, agas-© 
anstfiftic D,. as?ffaai% 

Ttt#axgw(K„w,-j, (ft, ft-,5, siifcifjH r aga^a^sia 
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nmMX. 3£4‘^^Jb, ^fr]6tiBfr^^M^f|i^^'S^,TWiR^J6^^ 
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i^r ® ij ^ ^ 6t f® ^ 1 ^0») ^ 

10. 3 4^, ^J£inWli(#fli^r^C23) MB 10. 4 
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ipip/m) 


dXi 

dpi 


TZii ^ 
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lilt, '2'fnJ^^nn 




12.6 fSi-t 



inm 


7C 



a (FIMU mmMMmm 



2 log ^ ) 



mn^ 




M-ajbP* 

^ 1^1 ^R^iPp 2 




ws-^5: 





4^^^0^n3 llfll^WS-^^-tfe 



J^litl&ll^f <?■ 13— 23i 

0) i£«j^:^4>W#0p"?ii«J6^#lt#141i:(criz)-^j 






CD cri2 

(3) 

(D (712 6^11WS^u 



® ^WWfS-c 

ft fn W Witttrw » * 3^: - » **: WS-^J-S 3: iS« s 

—# 3^ jit SE 1^ "15J-4n jS ^ o ft 3S nJ 53-1S S!. T »f S 

,&«SS8a«aJffiT CES @aoF-*, 

«)«: SM. »f#'(t#ttttTtlWffW*i'e<nftnI3)-B;1^»>FM 

F®. Sift, ftinW*Cl«a='ftliE^S5nr3J-tt*ftTtt«®S 
w® oi*flii. ^#M#«S5p*o @f w, 

« * tfc« fiE ifc rT 3S-tt M ^ te t ft # ft ft * «r * ^ rsi 

<Ti 2 « <r ,3 4 q* 3 iWf-S^tt 

.s^ffi%sp<2s.»33a«t«fiEi£:ft»ia«cEs®«o fts 
ft-M, SfUi Bit, -fififft# 

ffl *ft® 
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12.7 mm 


J bgjlt, iuApT^I-ft^ 

Hilt Pl^tt, 

«**««**«) ffifisaSo 
ffilKffilS ft tt W an JS* bT lit B 4P T: 

ft a.3 S«WW-««;MS«*«ai ® a <7.3 1 

ilSfiMiiil'S) <7.3 PN#®W, WftffiletffisSiil 

»«!!! ® a <7,3 eiftaiEwsijaWMHisii'Ttsit^ifeeso 

a <7.2 ^ <7.3 1 at, 

<7.2 ta<7.3 .tl'sJW^BESA—a. 

=1S <7.2 <7.3 Bt, < 7.3 Aft < 7.2 

0t65'itia„ 
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12 . 8,2 


iEnmmsL. Kmmi£n<tnm\mm. 

gCfc-h, saw 

^r ft m fsM 5f: ffl-T-ia i ^ Sf Si » s ft * * g ® c« 





3 ipwrsj. ssw?s?i!#wtnfuij« 

(1984)«Kl#ft: SfiKdfeWtBjifijttWaife, 

A»§!l6!llsrfHi:„ *iSfiESJ, gEjijflt 

mt^rntmisio 
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^TptBJStd; 1990 •¥** 
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. Ainm^ikim. 

-D • 







rm^mmmmik 





=► M ■ J ■ itt^^SrSCMichae] J. Radzicki). 
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AUVitf-m 

aRttJjwa. 

nIa!i^w,^B^p*[iJ*-^^®tll*sEefj*=^feft9o :S-*'H, a 

•ein-# ejisius 

AaaiRW**«.tt#gSF«i 

;»«:*«» SEJp&sEfi^^aK**^^* 0E*a^e*Wffi 

Wo 

^Sitatfeifp S iaSl*gEatfeSI:AiR-fe^W^MJS^t-Jl 

1+#tn.t. (computer simula¬ 
tion modeling) ^1 "^A ^ji 

S (pattern modeling process) ^ 

VE^%<¥.>kmM^TKmmvimusMvt, ewwwbji 

w, a—«;-g-w««jae, Bn“a*aA^’’, 4 Isi#«b^«« 

(pattern models) ifiiel a 

13.1 

^ s-efniittt'fegaf^awififflio «*?**«»+■, —k 

AJ6tn.«i'&»sK't'-'WsS;W-, 

i^A*-5Fsw^'(-k*'W-a:^iswA4e*tiia!W. Hjitawa 

V * » 


314 
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aai 










J. 3i-|BISM«^ 



as. • ttis^sqMixaife*®.. 







I f. 












mwi, 





i)^ ^0f N ^ ^ - 



(mathematical pattern), 



i< 



Pf 


(couplings) 



o 


I'H) +Wttattffl mfi39(iai*o 



»Wt. sas-MfeiassA 





(active) tp 




ft i« a §!i * •f^ 99 

m m 






# 







^j!ff W ^ ^ :t fhfr 
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x^- 



m. A 





mn (polarity) ^ 0 







o 


13.3 





^ 4j^-6 triSd KX#L jK^g 








a 




R#iyisi««:*ej!aTAini®:^a&*ji.isms«o a- 
* * - tt # *: S£ 0fa ± K it tt a tt % ¥■ a. *ife <sr W li; 




»W. sS:#a AflmiRaSE»»HK a »(ffiSBffitttK)« 

^ij*TMta6Bt, tt.^^SESt^ai'ffc. a»'i#8e-a43®. a 

fn«^3gffl»«siiitt3i£*ft:re!«. ^awwtwaa+jpii 


RTXtt^-sss^^jcT-, ja»??s;tte^@j«5Fte{z**T)i» 
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l^0^, X 





H Afnfi^JmMWfn- 









O 






o 


T' 1955 


13. 1 







.y^ 



stliii—iffiiMA.tt 






- ^Xv 






I o 


}k 


^ ® ^ 1 n ^ W f i sij, ^ ^ frij 15^4^ K 3M U # >tit 


^ fij iB M fsr ^ ® 0 Sg;t^:jg 



m 13.1 i8i^asi»£F&ti—te^s+j* 
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gE+, ^Espa, WiEftsbat-^^N*®;* 
















Scrt, 



ittw, sfWM g#isojii(*a. 



Sn*«Xt^iES^ae:fe*fe4lW, Ba^SjES®6<I*A@ 



lA 



















0^1 







o 


13.4 

.til *SiA^«a@fM/KWttis£tt=Sff*:(r3^6bs*wa 

.Jl-**5£ifeMM«. il;.«ifeW?E}4!WfiEBr!a4S*4' 
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- tSf£:'^0963).^|t«^ • i»S*6j8(i983)& 
“SJ5:&»Ta^»8E*Wt”®(G!eick 1987) *f 

»«■ ts*js:u987)sij»«T)!=ta»?i?®rsi®«^^ttAi4% 

fiF*a#w**4Sttio -efnii 

BJi:*®]®—B«£»a)i5StEW0*, 
as8Ejff»iS5p«f«iSAffiiiS.8ft= 

-eflisiiiaatifwsA 

«6<i®«0«*8ba<(*iss«^*tWFttajBWA¥.J;, -ifeiiUftT 

*itas«sew^iirisfc 

tt#( aw^M a mzitii^^’e^LU ■t'«fta® 

ff-^KrABSst^SASniaiBEsij. 

a?“4ai*. a-asMri^A»««^=t: ft«aa 
sn. ffifsr—t-AifeAsifeBai^, a 

® iS.«ESliP)*l*»*SE#»t»RB(l,«-|iie.S;K«5M4Srlf**4A 

& 1977™1983 --i?-:g 
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Hiifc. ntffistwst^exMW. 


a^ss®-afiS6*aAstniii(*^6ttitM^flj*=^fe«« 


13.4.1 “l?l? 




# Ki; L fi ® »iw # ^ 3 | 5 «as 46 3 g s e * SE W 1 f 3^ fn a K 

*0 AAa^4j0Hwa:«t5!t]ttitfi-»aMj4= 




y;^ 








h tt H, ja®?! 


? j(4eT2EA±9««««S»iSgc. 


^64 Pt 








% 4 
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WX+^iSffiiKai T-Mf»ia*ift, tt««j]J;@4'!^#69SS 















»»»: tScS; isSi iii saw H T K? I ? M jp Iffir ® « i # 

,siii^—t-w-SffS'feWH, 



13.4.2 






xmu 









m:M 





K« a ig X-h»«|S3P w te 



*Afnsiii.» 





1 








m\^j.jLmm 
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# « ft ■=: K ai w: * »i * -fe ^ T ^ ^ ««(j * * 

. 

* ^ At ■)# I* T %5 -(# .@., # -ft W tr 6^ -ft ,S: r «1* 

ft*>tas#ifi:, .«** 

it«ftAftiE#«i")W". ■»+*#, •feftftr*^* 

S ft ft i 5 ^ -fi ,j, * Si, s<j ^ , 


ft:±iii, mta. ■ «» 

±,ffi«,c-R-3Ei5*i^Aa989) aw^atTUTisaM*- 

m, itmTiai#«^st6: ikBMftW. “»mM .»i®saM”. 

13.4.3 
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Ewjwrtw—K«!«S»a 

fiE;g:;liTra#M:^^BFIE«aWlSH: apK«^l^«r5|J5»« 

ffi%o 

SfHaESaF 

jEjPA-M-^a* 

ajsaiwsp#, » 

SI^PiEf-^T*®'(5rJ»SS:!l-t g AW> jpBUSSlSft; 

EH/fiH (Saperstein 1984) „ IfilSlffiSfe. ■ W#®#W 

^'AWa^aTSAfKiaA^ffiWEAfKltt#*^. lEiPT 

Taimit. lfDMlilAA*i}9s#^«a—a>a)Stt^g§f«» 

itomr±n, 

13.4.4 iiiifcWiS?. 

R!eT®?i7»"®?[a”. aim, bi 
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13 . 4.6 

m-i:, w.m^.^'Bwmn^. njwifiai&aiaiattiS, 

- « * « «?M ft «i * fii k iiib A ^ «aa (gp-e a ^ A T 3:« 
uwK*.+w?ftftiR'iiT), oja«D-R-e»4»WE-^ 
wf4^F:e(i988)Wifeji+. 

b 


m 13. 2a^2b J^jL^^^S^fttfCMacintoshl-l-A 

!□ X-X + dt ^ { DX_DT ) 

INIT( X ) = 1 

CJ Y = Y + clt * ( DY_DT ) 

INIT( y ) = 1 

n Z-Z + dt * ( DZ_DT ) 

INIT(Z)--1 
O A=.25 

O B-2 

O C=4 

O DX_DT=-Y-Z 
O DY_ DT=-X+ ( A Y ) 

O DZ_DT=( X* Z )-( C ^ Z ) + B 

ffl 13.2a 
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#tn.«iaseffl(® 13, 2 b), 13 . 2 b 

i»m"nwzin, 

a. ftttffi a 56 T a is. 2 a W 7 KMe#gEM:»-e. 



ni3.2b ^llll««MICKtt3IIS 


Wfsi^St. sE*>S--7-ttfeS§tP'Jli^SW6lt®itt7^. 04"# 
W I'WSfct it A ffl »])«# !«* W! * tl * wT-m St 

atisAMstS) ii>«#*#®jM^. ■e.ia#®,ft 

«*iiiS6g«i4?f#;+. -efnttSAfjffijaiB-^siiWo jp« 

ffl tt «; )*j'j£ rt:» v^mab^w.), 't;«/T>**iE>tp w#-S[s£* 
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13.3b m A=0. 25fff, Yfiiltaffl-eiPRjq: 




A ^iKisO, 35 0^, AE?| 13. 4a ^1 ’ rT liJt#fij^fi Z 0^ 


1 z 


S 50 


7 T4 


4 H8 


'2 5f> 


U 250 



0 0 


IfJ S 


37 5 


Sti 3 


75 I 


ffi13.4a ^ A-0. 35fl4,S»r«):fi^Stt’^«2&!? 

wNif fi)ffi—2 mm 



2 mm — '^km^sm 2 \±m\t^\^Am 

m^Jf;iM^t^, turn IS, 4b 

*J&±, 1983) o 



ffll3.4b ^ A=0.35B4,«»ftt:^S4«3C»X?R V&f) 

mm — mm2mm 

54 ^ 04 m 511 (U1 Jt r. i^ii 0 ffife ^ 

m 13. 5a m 13. 5b 

m 13. 5a Ji_^#|SC^4" 0.45 Bt^^S Z 04 040)^?>J SIo 


•p 
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® 13. 5bJ^-^mi3. 5at0X^i^6^Jtgj2l, 

(SIJ/K^ITS). Mm. 

13.5a ^^i\^WT-nm7immmm^mf - 

m 13.5a13. bhs&^i^m, i^-^-^^tJtmMn-^ 

13.4.7 1^ ;i'j ^ 








't*X5tl 



JnL 





1 4-H^fH])^^J(lZ— 


®—1) >js 13.5a j^if7pa^ra]iT'?«jft^]MRfi. 


m 2 't-m[0]jf ?'j i2z- ^^^—i) m n (iz—v}p^ 

m^—i) uto. 999. 


h * 


^m;t, tmmr^, “mm- 

mm, z 0.001 



9 1-Btsn4^, i^Mi-Btfnjif ?ijtg:^i^^,0t, mumu 
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3tia:lf?,SE”o fa Jit jf fe fU 5(1 «Ick h, SWMiS 





SU 85 at, 


W|ii]»5U*±*B*fflgBS» a- tf**. SnS"**ttS* 



IffintMM?;»«*, SBjaffl 13. 6 »?fl, BP 


^^ISe5feffeM*^4 


.2 



Wli] 


—1.000 0, 999 

13,5 
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■■ M-1^ 



tt-n 


■;X 









^ ^ E!ti), m^“n.-^-M ur^^muHW^m 









P.’J 


r'-# 


,1^- 













m a m^m, 




m IP sir ^3^ M M it (M ® ^P ^ ), Ail)f^M KJ 


iAiRUmAt'Jfr, rA rftfeifJIAflie^i^m 






ii 










fkm, 





li. A^F^itijp 


13.6 


S ’ Jtft(i988), KicA: ■ fe^'?^(i987), ■ m 
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1^, mm 


sifc:i£^ A # Jf ^fSt. ^ j® tfc am 




i® Afsj A^j, 

dS=-d,S-^deS Cl) 


d,S=-diS, 

/h f diS. m 
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•t-SvW, SSS^W 




W Iffi tl iS 5(1 IP S gt W iS ai r“'fe fi * « »i® *6 » «f ffi at ^ 

, jESpfts: • i^S^&ef^§itiW5P#. 

(Jl tt 0J3« T *a e « “ "J bB tt « m ” s£ Bl *B * Bl M • • 








i(v-iisi3^"p“f+»6ii[»aM«i£'t'aifuSia. smmM 
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.4s 1 -1^4. 




13. 6.1 


S^: 








13. 3a M 13. 5b J^/K, 





A^ 

















Sitt, mm^mm^MMi^m^^ir^Mcmm^zim 


&^)—#1iMc ffll3. 7lE^i^# 










X^aL^, 



‘ ^f£^(1983) 




1±j3^ 





}Am^m 3 ^ 



:'j2 4).-lfiijjoT 








13,7 







J* 


=■ 


-3 r " -j 




*_h, ^i^AP&iJilScv^f^JtjK 





tt(W 
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mmn s 

*Bg, -giWi'uisff<!&®ig,j|'- 

?eiWSSfC!SL±f$+’i:S 




-■0 


m 13. 8a ^11 13. 

ig 13 . sa 48 

(fl 13. 8b 

ft r ^ i ^ ft a i; ^!ii if# 1^ js „ 



13 A. iti/R 15 A, 

A 50, 000 J|7C, H-n m ttt^itlsiJ&^j^ft A 50. 000 


340 



1 flrJ^ 
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3 


4 ,t 
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150000 
1 50 
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\ 00 


50000 
0 500 


00 
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m m • 

0 0 12 0 ^4 0 36 0 0 


ffi 13.8a A 2 


1 ±iS 2 K.A 



ffl 13.8b 

0 , t.nm 2 . 
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H 13. 8a » 13. 8b M7K, ft 1'0J ©.ffJSli, 

fii a fttt if: * * itc ¥ ffi t 2 M tt ^ ffl W SP - a Bt fsi Cft 

ROM 11)M. ft«BfM4>,««IBS6S.se«S«iJiI«,^l± 

MRfiPfls^f (EPiif JSWbI 

z fs] ge„ 

is-^.^ffllB]. ftwa t. *gErtMtt6fE:^3*«fTtt&W 

ojigaajgj. fi««*3p;MiES«j4e»J*T®>BriiT«iiRJ5 

6Si)R«» m (SS) mxscm^, «m« («i) «ss.a 

afpa«?affc6<itf*crtiit3ef«jRffl 13.8a >t=» 
ifis87p®se®Bitw+. m^stS:ajiiaafB»®P*#*^ 
±i*HKm 18 'tn M*s 48 ^mmmitfi%]t<^»js- 

S§EaAafflS!“ia{t"o 4DB 13. 8a jSf*. :ta 

»iaS4.P^«RffiWT)S«.*Wm±^95fiW«o ^3? f. 
a*48 4J5WS«S4?a*«?3cfl'To 


342 



1 MM 


2 


3 


4 J1 


Ij 

3 ! 

4 

i: 

3: 

4 

1 

2 

2 

4 

1 

2 

3 

4 

1 

2 

3 

4 


200000 
2 00 


150000 
1 50 


100000 
I 00 


50000 

0 500 


0 0 
0 0 



0=trBl 
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ffi13.9b 3 
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* T 



^ Si ® ft; 






A 












JtZ-B 

















Xitmj 













i=p M 








® Ig^ij^Nova Scotia, jlj[i^:*:-lt^^rg#^f^:^ -, 


i# 
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H K w Jt«is ta fiD Si * r * « « » M ® ,1., * « ^ a «ift 


■-“s-^j-Hjik. mmn.m.sf 












^liET^Bf 




uEAsfei^ Atttn.-^^fflB-’fW'iBiSi.o ft Sir - •ts^'t’. «nsa 
ra —RgjaBWiWff+wftfffto ft*tftin 







iai5A^9M-a^w, i!g*aPtt@f#w«w»i3i«*A 


tt+iiK-y-® tt *giata-%«fi-ifews 







c 








^!K{tt±# wmm {s5t^ ^) 
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#Ji« :/J*Jiw—^K j? gf'tiiJ:ai, 'SMil^^/h 


i5^j M ^ s^^ A 5f£ tinm.^ ^ 


llii&^i^ftfr. A i 

. 


13.8 


iSi^. - (^ 

^ iip A sy f^J ^ ^3S i£ tF lit ^^ ^ ^ 41 ^ :^f jy 


ft'^n Ip ^Jt 1: ^ t€fto ^ ^ 

i±^+', 1^:^, r^ft]? r^ A 

^ j?lf ^ iF 


348 




^ .Ig-^t 

:^-^M 

i'J ^ ^ ^ # J. $ it f"1, it^ 

1990 ^ 3 ^ 
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A 



^MiS, 1949 ^ 




IS M ^ ^ ^ ?i- K'j ^^ ^ A# nf.^i±^ 4" ^ ^ ^^ 0 


Itf: t ^ ^'fi 0^ 


M 


1932 ^ 


* J^^J^^^ ■ ;^^^R(Kurt Dtipfer). ^-(-^JffP ^:iff:|’^i^'^it 
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14.1 












i4 







-g^- •%’ 



fn^ ^ ± ^ R 4^ 







^A^JSl (preconception), 


» 4 











A SJ ^ i& 1^ a tr^if^o K ^ - 4-f4# 1^ m 

1^ A1^ tfe^ iJliHife 1^ 















^i-T AinfE^^Sfi^:ih^ (quantitative) 

m m 

^ m e^ ^'14 (qualitative) 
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A—I' if. (f <J I>& 48 Ha w 'B-ft s ffi. “if ?yr -f^ W ^ 




H-. 

td o 







M 










"(nmmt^ 



s 






(quantity) fill^ 


tl F^_ 9P 



“^“ (quality) ^11 

lit, «mxA*,#tfe“a;si"*ii)a-^<^sEi».‘fcs 

fn#**“1f'?:±iW”St8-J«-T'iftfF#:ii-i-fe9ti 




m W o« » « ffi l5j« U T ffi] fi: Cl) * fl-^ ft * 7 -1'JR » ? ® 


aife^lt. S;fl]W.©ifn@8'BTl#HUf^iaife? 


« ± * » Btrti 



eft®#-* *#«**»* 


|> 4 


4 4 


(matter-energy) (idea) E)^ 

4 4 




\f. 



(potentials), (actualization); 


4 m 


tarn, -ff 








(D (Hamiet) ^ ?^± it 'IK K ^ IH <Pft > L^ -t-i K flk?? 




.t. M {?L'C' il 3^ It ,> t f P'i ^ ffea^ ^ T >^^ 

.fej- ri: 

id!, - 
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fill (surface), M 4i ^ i; ® M 7K ^ 


**(phentjmenolog ical core) 



ih}iY^w-x=r- 

Frnmzm. 







— yK i\ 


M'»l ® I* Ji T «■: ff-J- I'Bj 4’ * * f+ » 


|> •■ 


•I h 


St # 0l ffi *: XJ•# « sE ^ #v w a # - - » a :S;i - S 



n i 







O 


oj#aj"M”-“g 


« ^ y? A 





















^ jb'® 0^ iBj ^ m 


mtn, 












mmmruE. 




®'j>[ # -^ ^ 1^ 
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14.2 








fn^E^if r^ Tfa« its (pj fg t±i 













I o 





c ^ij 














its^ 












Bifw 

r^. gp®5a-ta^%Ain0f^ 

ifeii. +B^j 

tiitfil 

M”(iTiTier quality), 















^'h^fi^&^)eiiftfi. 

(genuine quality). (1991) 

ta W.mM^ (concept of cause) 7B#iC 

z±.^m:' 

Mit)o ^^^Pi.P2,"',Pr,,->P^,^^^^^t:t 
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Iff, P ^ ^ It t ft ±, W] A ^ SS 


- n t ® :^-i^ 


'A^it'^mmTmm,mmm^-y::^.WMm^m. min 


— “tn^ 

Pi^4f^m.^itzf^m^, m^AM^ pi^m^ p 


1^ 


y^- 


jgH. 


?7 


't’ttai«Ajn‘'iiEBfl”i®ifei 


wwttia 







sfnstBiiyfiffl—ttsflBgatSifeJtHiiiii-^^ifia 

» tta ttSse 4-HI *8 —I'g H 




P 4 * 





^xr 










(significant varibles) 









f * 







C=ao^aiY 

J=bo+biY 


y=c+/, /^f] y 









n-t =fa fl 





, m cm i^^SL 





KMT ^ 


-yfv 
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^ ^ ASife it 


o 


14.3 IlfSaifeWli^llfi: 



tu 










o 


ii# "*fr" ^ A 1-lit ^ 


n 


14. ^tS:. 






— 






m 



* 4 * 



*#*PW*#*, 3^nIS!l»#.S 




■ *#n*, .t^ltt®«15i!«'t’M^g=*A, 


T-tSWtfWIP 



aiuw 


awiw. B]‘Wi!i!iMfT*sE3FaM&!), -'\ 






^NrtSK^M—*ia 


*®^«!®,41. 1«--?S4SST®Sfal 




ys. 




P(&i£JO. PB^/5, N 







^ I *k> f 
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^jip, ^^^^pJUA 4ic 
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